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ges in posture, alterations in the hydrostatic factor of 
pressure in different parts of the vascular bed tend to 
duce a redistribution of the bloodflow. This would impair the 
reulation of vital organs such as the brain and heart, were it not 
e operation of certain well known reflexes. These reflexes are 
called into action whenever there is a sufficient change in blood 
pressure in the region of receptor mechanisms located in specific 
areas such as the carotid sinus, the aortic arch, the mesentery and 
probably in other areas. The subject has been reviewed by Bronk.’ 
When a normal person assumes the erect position, the hydro- 
| in blood pressure stimulates these receptor endings. 
Peripheral vasoconstriction occurs suddenly as the vasomotor 
center responds to these afferent impulses. This adaptation is so 
prompt that the blood pressure usually appears to be well main- 
tained at a level similar to that observed while reclining. 
In orthostatic or postural hypotension there is a considerable fall 


in blood pressure upon standing, often accompanied by manifesta- 
ve N JULY, 1941 1 
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tions which are presumably the result of cerebral anemia. The clear 
description of such a syndrome by Bradbury and Eggleston! has 
stimulated an interest in the subject. Ellis and Haynes* have 
emphasized the frequent association of orthostatic hypotension with 
disease of the nervous system, and have investigated certain aspects 
of the abnormal physiology underlying the condition. Our report 
is an attempt to classify patients with orthostatic hypotension 
upon the basis of their reactions to tests of vasomotor function. 
\ rationale of treatment Is presented, based upon the defe ts be- 
lieved to be important. 

The effector mechanisms by which vasomotor reflexes exercise 
their control upon the cardiovascular system are of two types: 
First, reflex changes in the tone of peripheral] vessels, under control 
of the sympathetic nerves, may alter the peripheral resistance of 
portions of the vascular bed. Secondly, reflex changes in the heart 
rate or volume ejected per beat may alter the cardiac output to 
meet the new situation. The relative importance of these two 
mechanisms has recently been studied in dogs.? It was of interest 
to investigate these two types of vasomotor actly it when elicited 
by a change of posture from lying to standing, both in normal 
subjects and in patients with orthostatic hy potension. 


Methods. It was difficult to obtain a measure of the early adaptive 
changes whi h May take place In the | eart Variath ns in pulse rate may 
reflect these to a certain extent. The pulse rate Was measured from the 


plethysmographie records to be described, or by palpation at the wrist 


\s an index of peripheral vasomotor effects, changes in the bloodflow 
through a finger were measured. Finger bloodflow has been shown to 
provide a sensitive index of peripheral sympathetic activity.“ The periph- 
eral sympathetic system tends characteristically to show mass activity, 
producing simultaneous changes in the blood vessels of the skin in widely 
different parts ol the body. Therefore deductions made from changes of 
flow in a finger are by no means limited to the behavior of that digit. 

Measurements of flow were made by the plethysmographic technique of 
Burton.“ The pulsations from a finger plethysmograph are recorded 
optically, utilizing a small rubber cuff placed above the plethysmograph 
or intermittent occlusion of the veins. Blood pressure Was estimated on 
the opposite arm by the use of a Riva-Rocci cuff and auscultation. The 
subjects lay on a bed for 10 minutes, or until blood pressures were constant, 
after which a series of 20 or 30 determinations of blood flow were made 
They then arose to stand quietly beside the bed, with the hand supported 
at the level of the heart. Measurements of flow and of blood pressure were 
then resumed immediately. Other methods occasionally employed in this 
study will be referred to subsequently. 

Measurements of cardiac output” and of skin temperature,’ before and 
after assuming the erect position, have been recorded by others. It must 
be emphasized, however, that these measurements cannot be made quickly 
enough to reflect the prompt adjustments which result from reflex acti ity.” 
We have employed a standard test!” of the capacity of the patient to develop 

asodilatation when heat is applied to a distant extremity (to be referred 
to subsequently as thermal reflex dilatation), to serve merely as an indication 
of the integrity of the sympathetic nerves supplying the region tested. 
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I. A Subjects. Results for 6 normal subjects are shown in 
( Ilere the mean pressure, Computed as the mean of 

ti nd diastolic pressures, changed less than 8°, between lying 


\t the top of Chart 1 are shown single curves of 
Orie ist before, the other just after standing. From these are 
| the changes in finger volume-pulsation, in flow (given by 
of the rising curves), and in heart rate. The data 
, ically below these curves are from averages of man) 
deter! ations for the 2 minutes lmmediatel following the 
Th f the standing position. The changes are plotted as 


the values obtained when lving. 
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While there is considerable variation from one normal subject to 
nother, there are features of the vasomotor response which were 
en to be common to all. The pulse pressure usually diminished, 
ted th a rise in diastolic pressure and sometimes with a fall 
tolic pressure. The heart rate increased by from 20 to 35°. 
1h ¢ e the finger bloodflow decreased markedly, in some Cases 
by more than S0°%. This decrease, by comparison with the slight 
mean blood pressure, must indicate active constriction 

the peripheral vessels. Measurements of skin temperature upon 
tilting a normal subject tend to confirm such vasoconstriction." 
Thus, in all of our normal subjects there was evidence of both 
peripheral al d cardiac reflex effects, but the relative lnportance of 
the two varied greatly in different individuals. Considerable varia- 
tion might also be expected in the same individual under different 
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environmental conditions. If, for example, the peripheral vessels 
were already constricted by cold, when the subject changed his 
position from lying to standing it might be expected that the major 
burden of reflex change would be borne by the cardiac mechanism, 
as indicated by tachycardia. It is apparent, therefore, that evidence 
concerning the two types of reflex activity, peripheral and cardiac, 
must be considered in relation to their additive effects. There is the 
suggestion, in Chart 1, that when tachycardia is less marked, periph- 
eral vasoconstriction is greater, and vice versa. 

After several minutes of standing, other adaptive mechanisms 
must assume importance in the task of maintaining distribution ot 
the blood, for the heart rate tends to decrease and the finger flow 
to increase. ‘Tissue pressure, as it influences venous return, 1s 
probably a larger factor." It is the inadequacy of these more slowl) 
operating mechanisms that leads to syncope seen in “normal” 
subjects after several minutes of very quiet standing, or lving on a 
tilted table. In one subject we observed the initial reflex effects, 
but syncope intervened abruptly after a minute of standing. The 
abnormalities occurring with syncope of this type are probably 
different from those concerned in orthostatic hh potension as dis- 
cussed in this paper. 


30 s 


HART 2.—Vasomotor reactions to standing, in 6 patients with orthostatic hy 
tension. Note absence of tachycardia in C-—1 and ¢ 


tf Effects of Surgical Sym pathectomy. The important part 
played by the cardiovascular sympathetic reflexes was demonstrated 
by applying the same tests in cases where parts of the pathways had 
been interrupted. Chart 2A and 28 illustrate the reactions of 2 
patients who had been subjected to surgical sympathectomy for 
arterial hypertension: 

Patient A had just recovered from bilateral splanchnicectom) 
and lumbar ganglionectomy. In addition, paravertebral injections 
of absolute alcohol had been made by Dr. N. E. Freeman in an 
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terrupt the upper five thoracic rami communicantes. 
finger bloodflow upon standing was not appreciably) 
vould passively result from the considerable fall in 
\lthough the increase in heart rate was marked 
echanism not abolished by paravertebral injections), 


peripheral vasoconstriction there was a considerable 


ressure. 


gave evidence of cerebral damage resulting from a 


ng bilateral splanchnicectomy and lumbar gang- 


he slight decrease in finger bloodflow did not indicate 


triction in the finger. The fall in mean pressure, 

heart rate were even greater than shown by Patient A. 

Impairment of Refle x Vasomotor Function— Organic 
hostatic hypotension: Classical case. 


aged 45, began in 1934 tosuffer from weakness, lassitude, 
ittacks of unconsciousness sometimes accompanied by 
ese attacks were precipitated by exertion, occurred almost 
e was standing, and were aggravated by hot weather. 
considered to be idiopathic epilepsy. 
ind that he had orthostatic hypotension.* 
e no history of head injury or of syphilis or other infection. 
id used both alcohol and tobacco to considerable excess. 
: included loss of sexual desire and potency since 1933; 
weather; failure to sweat save over a small area of the 
tion, and pyrosis. Weakness was most marked upon 
rnings. No therapy had been found to give him relief. 
examination he was found to be of sthenie habitus. His 
isually ruddy, in contrast with the pallor said to be fre- 
d with this disorder. Wher standing he would shuffle 
unless he were specifically directed to the contrary. 
sure while lying varied from 120/70 to 150/110, his pulse 
pon standing, his pulse did not accelerate, or increased 
nute at most. The blood pressure usually fell to a level 
ifter 1 or 2 minutes of quiet standing. The general 
herwise negative, save for the presence of small genitalia, 
tribution of pubic hair. 
examination performed April 19, 1940, by Dr. James 8. 
iggish reactions of the pupils to light; abnormalities of 
nent and dysdiadokokinesis in the upper extremities; a 
hyperreflexia in the lower extremities, with absence of 
flexion and questionably positive Babinski’s and Chaddock’s 
t. These findings were interpreted to be “compatible with 
i considerable degree of bilateral cerebral atrophy.” 


+? 


gram, performed October 30, 1936, in the Temple University 


terpreted as indicating ‘‘a communicating hydrocephalus, 
result of arachnoid adhesions.” 

d counts, urinalyses, and blood Wassermann reactions 
ial save for the finding of hyaline casts in a single urine 


d analyses gave the following results: blood urea nitrogen 
; fasting blood sugar 76 mg. per 100 ec.; serum cholesterol 


ted to Dr. John A. Reisinger, the Veterans’ Administration, 
r this discovery, for referring the patient to us, and for allowing 
investigations performed under his direction. 
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201 mg. per 100 ec.; serum proteins 6.3¢,; serum potassium 6.1 and calcium 
11.6 milli-equivalents per liter A glucose tolerance curve was normal 
Analyses of gastric contents showed no free hydrochloric ac id, and a maxi- 
mum total acidity of 17 units 

The basal metabolic rate was 19 and 17 on two oceasions. 
Repeated electrocardiograms showed left axis deviation, small 7 waves 
in Leads I and II, and inversion of 7 waves in Leads CF-4 and CF-5 
Orthodiagrams were normal, Upon lumbar puncture no abnormalities of 
pressure, mechanics, chemistry or cytology were found 

During a period of observation in the agg ye of Pennsvivania Hos- 


pital, on the service of Dr. O. H. P. Pep] eT, was Observed that his oral 
temperatures reflected that of his environment during warm weather 
Chart 3). In addition, although he did not sweat spontaneously, even in 


a very warm room, the integrity of his sweat glands was evidenced by 
profuse generalized sweating after the subcutaneous injection of 10 mg. of 
acetvl-B-methylcholine, or 0.5 mg. of carbaminoyleholine chloride. The 
volume of urine secreted during the night was found to be slightly in excess 
of that passed during the day. 

Further examinations bearing upon the abnormal physiology in this 


} 


patient will be described later. A review of the literature indicates that 
not more than 12 cases of classical orthostatic hypotensi n are on record 

Chart 2, C-1 and C-2, illustrates the slight vasomotor activity shown 

v this patient. C-1 was obtained shortly after admission to this hospital 
Since upon standing the patient was prone to lose consciousness, the test 
was performed by tilting his bed to an angle of 30°. Even with the very 
great fall in blood pressure, the increase in heart rate was insignificant, and 
the finger flow decreased relatively less than the mean — Some 
months later, after treatment, the level of blood pressure while lying was 
higher, and the test could be made from lying to standing w thou fainting. 
Again, C-2, the diminution in finger bloodflow was not sufficiently great to 
oe — vasoconstriction in spite of the marked fall in | ee pressure 

Nor did the degree of tachyeardia correspond with the change in blood 
pressure. 

Upon pressure over the carotid sinuses there was no change in heart 
rate, and the fall in systolic pressure was 10 mm. Hg. When nitroglycerin 
gr. 1/100 was given sublingually with the patient lying quietly, the change 
in heart rate was slight, the fall in blood pressure, marked: before, blood 
pressure 140/110, pulse 60; 10 minutes after, blood pressure 55/50 ( 
pulse 78. From these tests we conclude that in this patient with classical 
orthostatic hypotension the vasomotor reflexes, both peripheral and cardiac, 
markedly — 

he defects of his reflex vasomotor activity could be demonstrated 
Fe Ways: the flow ol blood through the finger of a normal subject con- 
tinually fluctuates between high and low values as a result of intermittent 


spontaneous activity of the sympathetic nervous system. Suecessive 
determinations of flow show a wide fluctuation (Chart 4-A). A measure 
of the degree of fluctuation is provided by the standard deviation from the 
mean of a series of 30 successive measurements.’ Results for this are 


plotted as in Charts 1 and 2. The variability amounts to between +20‘ 
and +35% of the mean in normal subjects. In our patient, however, the 
flow was remarkably constant (Chart 4-B), the standard deviation being less 
than 7%. In all other types examined, the variability was normal, save 
in the patient illustrated in Chart 2-A, who gave evidence of cerebral 
damage following a stroke. 

Any startling stimulus, such as the prick of a pin, will elicit in the normal 
an intense vasoconstriction of the finger vessels (Chart 5-A). In our case 
of classical orthostatic hypotension this reaction was absent (Chart 5-B). 
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fluctuations of peripheral flow seen in normal persons are 


emperature regulatory functions.© It was not surprising, 


ir patient’s regulation of body temperature was markedly 
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mading room temperatures R 


W.L.’s legs and right hand, his left hand sl 


owed normal 
Matatiol 


1. No evidence of vasodilatation could be produced 
is means, or by novoeain block. We 


no explanation 
between the reactions of the upper and the lower 
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nger bloodfiow in a normal 


person—A, and i patient 
with classical orthostatic hypotension B. 


Central Location of Patient’s Lesion: 


The lack of normal vaso- 
moro! Tl] 


ity, both spontaneous and reflex, in classical orthostatic 
hypotension, might be due to widespread lesions of the peripheral 
mpathetic nerves, or to a lesion located centrally. Evidence, in 
addition to the encephalogram, suggested that the lesion was central 
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rather than peripheral: The psychogalvanic response to a startling 
stimulus is indicative of reflex activity of the sweat glands.*  Al- 
though W. L. showed no diminution of bloodflow, he gave a normal 
psychogalvanic response upon receiving such a stimulus. Ana- 
tomically, the sympathetic nerves supplying both the sweat glands 
and the blood-vessels lie together peripherally. The peripheral 
svmpathetic nerves were therefore able to function. The absence 
of reflex vasomotor activity thus suggests that there was damage in 
or about the bulbar vasomotor centers. 


C.C./MIN JOO Cc. 
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CuHart 5 Reflex vasoconstriction in the finger to a startling nois¢ t the time marked 


i 
by an arrow {—normal subject B— classical orthostat hypotens 


IV. Slight Impairment of Reflex l“asomotor Function. A. Both 
Cardiac and Peripheral Mechanisms Involved: The tests which we 
have employed serve to distinguish the classical type of orthostatic 
hypotension from other cases in which there is a significant fall in 
blood pressure upon standing: 


J.K. was a boy of 14 who had been afebrile for 9 days following lobar 
pneumonia, due to pneumococcus Type I, treated with sulfathiazole and 
type-specific serum. He was tested in the hope that he might show the 
fall in blood pressure upon standing which is reported to be a frequent 
accompaniment of convalescence from acute infectious diseases. This hope 
seemed amply justified, as illustrated in Chart 2-D. Despite considerable 
tachycardia and active vasoconstriction, there was a marked fall in blood 
pressure. Normal vasodilatation occurred in the toes following the applica- 
tion of heat to the arms, indicating no gross abnormality of the sympathetic 
nerves. 

J.M., a young man of 18, suffered from attacks of unconsciousness with 
convulsions. Examinations of blood chemistry, cardiovascular structure 
and function, and of the central and peripheral nervous systems, revealed 
no obvious cause. A tentative diagnosis of idiopathic epilepsy was made. 
The basal metabolic rate was —32 and —38 in 1938, and —14 and —19°; 
in 1940, His responses of blood pressure and heart rate upon standing were 
found to be normal in August, 1938. In June, 1940, the day following an 
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sclousness and generalized convulsions, the blood pressure 
discovered to be 100/70 and 60 while lying, but upon stand- 
~ minutes the blood pressure fel] to 70 60 and the pulse rate 
The patient became pale, sweated profusely and had to 
ise of faintness. Upon lying quietly he immediately felt 
ilse rate and blood pressure returned to their resting values 


recall that 4 of his 6 attacks occurred during the summer 
\) ittack followed a game of touch football on a relatively 
t On another occasion he lost consciousness while standing 
othed warmly. Although it was not possible to obtain 
bloodflow, the clinical evidence suggests that his reactions 
se of JK 
it ely that, although these patients reacted qualitatively like 
the additive effects of their tachyeardia and vaso- 
tanding were inadequate for maintaining the blood 


B. Peripheral Mechanism Impaired by Localized Lesions: In the 
matient bove, the additive effects of both cardiac and periph- 
tivity appeared to be insufficient for maintaining the 
el of blood pressure upon standing. A similar inadequacy can 
esions Which affect primarily the peripheral vasomotor 
and Havnes® have reported the frequent incidence of 
pate nsion among tabetics: 


red man, aged 56, with tabes dorsalis Dr. Louis Laplace 
extensive observations upon this patient elsewhere, but 
permission to refer to the abnormalities present. Orthostatic 
und occasionally and unpredictably Half an hour 
in hour after the test illustrated by Chart 2-E, the blood 
ich higher (170130) and showed no appreciable fall upon 
tests indicate that there was normal acceleration of the 
triction of the finger arteries accompanying the marked fall 
re Like J.K., he showed normal thermal reflex dilatation 
Che neurological abnormalities exhibited by this patient lend 
elief that the occasional failure to maintain the level of 
ipon standing may have been due to transiently inadequate 

n to the lower extremities. 
| te man of 25, was admitted June 11, 1940, to the neurological 
ospital, service of Dr. W. B. Cadwalader. Pain and weak- 
wer extremities were disabling, and had persisted after an 
1936. No arterial pulsations were palpable in the lower 
igns of sensory and motor nerve abnormalities in the lower 
ere interpreted as being caused chiefly by occlusion of the 
ircation. Measurement of skin temperatures over the lower 
licated an almost total lack of thermal reflex vasomotor 
rhis may have been due in large part to thrombotic occlusion, 
irmth and color indicative of a good collateral circulation 
Te e smaller vessels. While lying quietly his blood pressure was 
875, pulse rate 96. Upon standing, the blood pressure fell to 110/70, 
celerated to 120. Transient vertigo was noted upon standing 
xaminations of finger bloodflow were not made. We believe that his 
rt tic hypotension was due principally to deficient vasomotor 

his lower extremities, 
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\V. Orthostatic Hypotension Associated with Mechanical Defects mn 
the Circulatory System. If an abnormally great fall in blood pres- 
sure can be the result of dysfunction of the sympathetic nerves sup- 
plying the heart and blood-vessels, the same abnormality might 
obtain if there were mechanical defects which would nullify the 
activity of a normally functioning vasomotor system. Through the 
courtes\ of Drs. W. E. Lee and N. E. Freeman, we are permitted to 
report our observations upon one of their patients who appeared to 
illustrate the latter: 


B.L., a girl of 17, had a large venous angioma of the right lower extremity 
extending from the crest of the ilium to the sole of the foot The right 
foot was swollen and painful. She was prone to faint upon standing quietly. 
Physical examination did not reveal important abnormalities other than 
the angioma. Chart 2, F-1, illustrates the enormous increase in heart 
rate upon standing, accompanied by a considerable fall in blood pressure 
When she stood up, the volume of a small portion of her lower leg increased 
by 200 ce. In Chart 2, F-2, are shown the results of tving off some of the 
venous communications of the angioma: the blood pressure did not fall 
significantly, but reflex vasoconstriction was still more marked than normal 
After a second operation, with further ligations, there was maintenance ot 
blood pressure with less vasoconstriction Chart 2, F-3. At this time the 
volume of the lower leg increased by only 90 ec. from lying to standing. 
She was entirely relieved of her Ssvmptoms 

The orthostatic hypotension found in this patient seems clearly related 


to pooling of blood in her extensive hemangioma. There was no evidence 
Ol inadequate reflex vasomotor activ itv; on the contrary such activity was 
more marked than normal, as a compensatory mechanism. Certain other 


conditions under which pooling of blood is said to oeeur, such as arterio- 
venous aneurysm, pregnancy, and large varicose veins, are not often reported 
to be associated with orthostatic hypotension, perhaps because of a com- 
pensatory inerease in blood volume: We have observed that a gir] ol 18, 
with marked cardiac enlargement due to a patent ductus arteriosus (proved 
at operation ; responded normally to a change from the lying to the erect 
position. 


Discussion. The (Clinical Differentiation of Type s of Orthostatic 
Hypotension: We have suggested that orthostatic hypotension 
might theoretically result either from inadequate reflex (a) con- 
striction of peripheral vessels; (b) acceleration of the heart; or (c) 
augmentation of cardiac output. Our data have not included evi- 
dence concerning (¢c). Preliminary observations, using a vertical 
ballistocardiograph, suggests that immediately upon standing, the 
cardiac output of normal persons will either fall or remain constant, 
irrespective of the blood pressure.'? This would minimize (c) as an 
adaptive mechanism, and would suggest that (a) and (6) are the 
more important in maintaining blood pressure in normal individuals 
under such conditions. 

While we have cited finger bloodflow as an indication of peripheral 
vasomotor activity, it will be seen that one can infer, within limits, 
the extent of such vasomotor activity from the clinical examination 
of the pulse and the blood pressure. If the level of blood pressure 
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adequately sustained without marked tachycardia, it may be 
med that active vasoconstriction has occurred, as demonstrated 
Chart 1. Conversely, if the level of blood pressure falls ab- 
normally associated with marked tachycardia, it is probable that 


peripheral constriction 1s inadequate, unless there are mechanical 
faults in the circulation. This latter response is characteristic of 
patients who have suffered functional or structural derangement of 
periphera mpathetic nerves. Finally, if orthostatic hypotension 
cours Without commensurate tachyveardia, as in the classical cases, 
is to be inferred that the cardiac accelerator pathways do not 
function, but the state of the peripheral svmpathetics cannot be 
evaluated without further evidence, such as can be obtained by 
easurements ol! peripheral bloodflow. 


\s illustrated by the clinical cases presented, the discovery ot 
abnormalities in the central or peripheral nerves, or of vascular 
nboses, or arterio-venous shunts, may render more intelligible 
he interpretation of orthostatic hy potension in an\ given case. 
We suggest, therefore, that a careful clinical examination, in the 
ibsence of more ¢ laborate tests, will otten sufhice not only to diag- 
e the condition, but also to allow an understanding of the ab- 
normal ] iology involved and point the way to effective treat- 
ment 
[reat [ The primary objective in the treatment of orthostatic 
potenslo is to compensate for the tendency of the bleed to 
gravitate to the inferior portions of the body when the patient 
tands erect 
Various mechanical means have been employed. Victims of this 
disorder soon discover the dangers of standing quietly. They learn 
way or to shift from one side to the other, as did our patient 
\V. L., so that the pumping action of the muscles can be utilized.’ 


light abdominal binders are useful. However, W. L. failed to ob- 
ubjective or objective improvement from an abdominal binder 


alone, whereas there was definite relief when both legs and the ab- 
domen were bandaged tightly. MacLean and Allen have found 
that symptoms upon arising are less severe in patients having 


orthostatic hypotension, if they will learn to sleep with their heads 
and shoulders elevated. On warm days strenuous physical exertion 
to be avoided. 
The medicinal treatment of severe degrees of this disorder has 
been generally disappointing, despite some rather optimistic re- 


ports It should be emphasized that the low levels of blood 
pressure at which patients will experience vertigo or syncope may 
vary considerably according to the individual, the environmental 


temperature, and the phy sical activity. It seems likely that the 
state of the cerebral blood-vessels is also an important factor. A 
combination of drug actions which would lower the threshold of 
cerebral activity, while increasing the tone of peripheral arteries and 
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veins, would seem to be desirable. Such a combination is now 
available in amphetamine" and paredrinol (veritol).'® 

In elderly persons with cerebral arteriosclerosis, symptoms may 
be experienced when only a slight fall in blood pressure occurs.'® 
or these patients, the use of a pressor drug is probably ill-advised. 
\ctually, small doses of amphetamine, without paredrinol, will 
frequently be sufficient for symptomatic relief. Conversely, in 
vounger patients with severe orthostatic hypotension, the pressor 
action of paredrinol is probably the most important part of their 
treatment. 

Drugs such as epinephrine and ephedrine will assuredly raise the 
blood pressure, but are prone to give undesirable, side effects. 
W.L. could not tolerate even 5 minim doses of epine phrine sub- 
cutaneously on account of headache and palpitation. The blood 
pressure increased from 120,96 to 150,100, but fell to 90.60 when 
he stood up. 

We have observed the effects of amphetamine, paredrine, pare- 
drinol, and the isomeric constituents of amphetamine in the case of 
W.L. and others. Dr. John A. Reisinger has furnished us with data 
concerning the effects of ephedrine and neo-synephrin upon W.L. 
Because of the variability of his blood pressure responses it is difficult 
to make an accurate analysis of drug action. Suffice it to say that 
he felt his best, and his blood pressure seemed best sustained, when 
he took 10 mg. of amphetamine and 20 mg. of paredrinol orally 
before arising, then repeated the paredrinol at hourly intervals until 
p.m. No untoward reactions have resulted from a vear’s medica- 
tion according to this schedule. Repeated electrocardiograms, 
taken during trials with various drugs, were most nearly normal as 
regards 7’ wave amplitude when he was taking this combination. 
During hot summer weather, however, this medication did not 
prevent the occurrence of attacks of unconsciousness with con- 
vulsions if he ventured up from the basement of his home. 

Table 1 shows the most favorable responses in pulse and blood 
pressure obtained in the case of W.L. and others during the time 
when they were taking the specified drug, or combination of drugs. 
The least abnormal responses, without therapy, are included for 
comparison. Because paredrinol, mn the ra pe utic dosage, is an almost 
purely pressor drug, having no disturbing side effects in our experi- 
ence, we feel that it deserves a further trial in the treatment of 
orthostatic hypotension. Our experience does not permit a com- 
parison of the clinical effectiveness of paredrinol versus paredrine. 
W.L. complained less of lassitude when taking paredrinol. It is 
apparent that in the case of classical orthostatic hypotension, 
medication sufficient to produce hypertension had to be given. 
Even then, the tendency of the blood pressure to fall was not 
abolished. The lower levels reached were still high enough, however, 
to avert the usual syncopal attacks. 
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it Is perhaps only a coincidence that 2 of ou patients were roun 


ive basal metabolic rates below the limitsof normal. Daily rations 
f thyroid substance were given to J.M. for 2 vears, but it was not felt 
justifiable to test its effects without the simultaneous use of other 
therap The possibility of contributory endocrine dysfunction 
hould be considered in the clinical evaluation of patients having this 
disorder, and treatment should be planned accordingly. In the 

e of W.L., the intramuscular administration of testosterone pro- 
prionate, 140 mg. over a period of 8 days, resulted in no subjective 
or objective change. 

Summary and Conclusions. 1. The physiology of adaptation to 
the erect position is reviewed as the basis for an understanding of 
orthostath ha potension. 

». The physiologic importance of peripheral vasomotor activity, 
plus changes in heart rate, is emphasized. 

3. A clinical study of normal subjects, patients following sympa- 
thectomy and those with orthostatic hypotension is reported, using 
chiefly the following criteria: blood pressure, pulse rate, digital 
bloodflow, and skin temperature. 
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!. According to their reactions to the tests above, our patients 
have been classified as having orthostatic hypotension due to slight, 
or marked impairment of reflex vasomotor function, or to mechani- 
cal defects in the circulatory svstem. 

5. These patients showed orthostatic hypotension in association 
with: lesions of the central and peripheral nervous systems (com- 
municating hydrocephalus, tabes dorsalis, and nerve injury second- 
ary to arterial occlusion); the post infectional state; and venous 
angioma. In one patient (E.M.) no etiology could be discovered. 

6. The clinical evaluation of patients with orthostatic hypo- 
tension is discussed and a rationale of treatment is outlined. 


We gratefully acknowledge further the permission of the following physicians t 

ke reference to their patients Drs. I C. Grant, I. 8. Ra | 4.M 1 
remple Fay, Isaae Starr, F. J. Braceland, and C. C. Wolferth 

Che Smith, Kline & French Company kindly supplied us with the following drugs 

| tamine, and its dextro- and levo- forms, paredrinol, and pare 
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HYPERTENSION AND THE PRESSOR ACTIVITY OF HEATED 
EXTRACTS OF HUMAN KIDNEYS. 


By EuGene M. Lanpts, M.D., 


PROFESSOR OF INTERNAL MEDICINE, UNIVERSITY OF VIRGINIA, CHARLOTTESVILLI vA 


From the Laboratory of Pharmacology,* University of Pennsylvania, and the 
Departme nt ol Internal Medicine, | hiversity ol Virgit 


SALINE extracts of kidneys of hypertensive patients were found by 
Prinzmetal et al.®7 to elevate the blood pressure of anesthetized and 
unanesthetized dogs by a slightly greater average amount than did 
similarly prepared extracts of kidneys from patients whose blood 
pressure was normal during life. The variation in the observed 
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ressor resp es Was marked and the results with normal and hyper- 

© « ( 0 erlapped extensively. Likewise, Harrison et al., 

d Prinzmetal and Friedman® found that simple saline extracts 

cine Irom experimentally hypertensive dogs elevated the 

od pre re of normal dogs to a greater degree than did extracts 
vs kidneys 


On the other hand, Pickering and Prinzmetal and Beckwith and 
neluded that the extracts of kidnevs from experi- 


entall ertensive rabbits and rats, respectively, exhibited less 
yr reactivity than extracts of kidneys made from normal control 
last two observations were made with partials 
fied extracts, avoiding thereby the conspicuous initial fall of 
od pre re which is characteristic of most simple saline extracts 
and which might conceivably diminish or enhance 

he iter pressor effects 
( of this uncertainty concerning the pressor activity of 
die eX ts it seemed advisable to extend the observations on 
© Pressol tivity of human kidney extracts, using for comparison 
ethod of extraction® which eliminates almost entire l\ the initial 
{1 depressor effects. Despite these apparent advantages, 
results of these experiments have proved to be even less definite 
eof Prinzmetal ef al.,°7 and Harrison et a/2 It is of interest, 


vever, that in those few instances in which unquestioned pressor 
re obtained, peripheral bloodflow as measured by skin 


perature as not diminished. In this respect the pressor sub- 
é extracts of human kidney s resembles the renin of the rab- 
t ind the renin-activator-angiotonin system described by 
Lore Dot of which elevate blood pressure without diminishing 


if neou hloodflow. 


Methods and Material. Preliminary observations on methods of 
assay a Grinding the kidney tissue in a colloid mill 
ore active extracts than did grinding with sand in a 
when preceded by grinding in a Latapie machine. () 


lreatment of the filtered extract with appropriate concentrations of 
ulphate, followed by dialysis of the active fractions at 
pil 7.5 not appreciably superior to heating at 55° C. for 20 
minutes with subsequent filtration. The results with both methods 
ere variable, but the average of ten comparisons favored the simpler 

eating method. (c) Changing the pH of the suspension to as low 

LOoras highas8.0 prior to heating generally decreased, and never 


| 


the vield of pressor material. The pH of the crude extract 
appro, mately 6.5 and heating at this reaction vielded most 


sistent results. (d) Comparison of nephrectomized and normal 


rabbits for assay purposes indicated that the former were preferable 


cause pressor responses were not only greater but more consistent, 
reeing with many similar observations by others on dogs. 
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Routine Procedure. Human kidneys were obtained at autopsy within 3 
to 18 hours after death, and, in 2 instances, at operation. The entire kidney, 
or a radially cut portion of the kidney, including both medulla and cortex, 
was divided into small fragments. Enough 0.9°7 NaCl solution was added 
to make a 20% extract based on the wet weight of the kidney tissue. This 
mixture was ground in a colloid mill for 5 minutes, during which the tem- 
perature of the suspension did not exceed 35° C. Part of this 20°; suspen- 
sion was heated in a water bath at 55° C. for 20 minutes and then filtered 
through two layers of filter paper in funnels also heated to 55°C. This clear 
vellow or reddish extract was used for assay. 

The remainder of the 20°; crude suspension was frozen and dried from the 
frozen state (Cryochem process) for preservation and later use if repeated 
testing was indicated. For assay, rabbits weighing between 2.2 and 3.7 kilos, 
were anesthetized by injecting subcutaneously 1.3 ec. of paraldehyde per 
kilo and a bilateral nephrectomy was performed through flank incisions 
Immediately thereafter the femoral artery was cannulated and connected 
to a Hiirthle manometer writing on a smoked drum; heparin was used as the 
anti-coagulant. After a suitable control period (30 to 45 minutes) 20 ce. 
of 20°; heated extract were injected into an ear vein at the rate of 1.7 ce 
per minute by a motor-driven syringe. Ten minutes after the end of this 
initial injection, 5 ec. of a standard active 10°) rabbit kidney extract was 
injected to determine to what degree prior injection of the human kidney 
extract had protected the assay animal against the pressor effect of rabbit 
renin, Ten minutes after this second injection the animal was killed by 
asphyxia and the maximum blood pressure response to this stimulus re- 
corded, for comparison with the remainder of the record. Only one sample 
of human kidney extract was injected into each animal, In the early assays 
dosage was graded according to the body weights of the rabbits, but the 
results were not any more uniform than those in which a set dose was 
injected. 

In a group of unanesthetized rabbits effects of kidney extract on blood 
pressure, pulse rate, and skin temperature were observed as previously 
described in detail.’ Blood pressures were measured in the auricular artery 
graphically at intervals of one minute. Injections were made painlessly 
through a minute T-cannula sewed in a marginal vein of the ear. Skin 
temperature of the opposite ear was measured by means of a thermal 
junction to determine whether or not peripheral bloodflow was decreased 
during the period when blood pressure was elevated. 

The 16 ‘‘normal” kidneys were obtained at the autopsies of patients 
who, during life, had blood pressures of 80 to 120 mm. Hg systolic, and 50 to 
80 mm. Hg diastolic, and presented no anatomic evidence of renal disease. 
The abnormal kidneys used can be divided into three groups: (a) 7 cases of 
chronic glomerulonephritis with blood pressures during life ranging from 
160 to 190 mm. Hg systolic and from 90 to 136 mm. Hg diastolic; (b) 15 
cases of benign hypertension with blood pressures during life ranging from 
150 to 300 mm. Hg systolic, and from 90 to 140 mm. Hg diastolic; and (c¢ 
14 cases of malignant nephrosclerosis with blood pressures during life rang- 
ing from 200 to 280 mm. Hg systolic and from 130 to 180 mm. Hg diastolic. 
The cases chosen for study had histories quite typical of their respective 
anatomic diagnoses, This last group includes 2 cases of hypertension in 
which a unilateral nephrectomy was performed because of (a) anomaly 
and atrophy, and (6) unilateral pyelonephritis. 


Observations. In rabbits the slow intravenous injection of simple 
saline extracts of normal and abnormal human kidneys was often 
lethal and almost always strikingly depressor, even after careful 
filtration and centrifugation. The lowering of blood pressure was 
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accompanied by conspicuous blanching of the ear, dyspnea, tachy- 
eardia, and usually a few convulsive movements before death. 
Cherefore the rabbit appears to be more sensitive than dogs or 
rats to the toxic and depressor fractions of these crude extracts. 
On the other hand, freshly prepared heated extracts of human kid- 
rie did not depress blood pressure and were never lethal when 


njected immediately after heating and filtration. After standing at 
room temperature for several hours or in the refrigerator for 24 


hours, a previously innocuous extract usually became depressor or 
even te thal once more. These effects could be abolished again by 
| 
RISE 
OF 
| 
BLOOD » 
RESSURE | ee 
MM, HG 
| 
le 
AVERAGE 3.0 MM, 7.0 MM, 4.3 MM. 3.8 MM, 11.9MM, 
NORMAL | HYPERTENSION NEPHRITIS | BENIGN |MALIGNANT 
| (ALL) | NEPHROSCLEROSIS 
Cy Pressor activity of heated human kidney extracts, normal and hyper- 


lo the right the latter are divided into three categories. Each dot 
The heated kidney extracts were either entirely inert producing no 
perceptible effect on blood pressure or pulse rate, or they were 
moderately pressor in some instances. Active extracts produced 
their maximal effect on blood pressure in 2 to 5 minutes; the eleva- 
tion persisted for 30 to 45 minutes or until the record was interrupted 
by the injection of rabbit kidney extract at the end of 10 minutes. 
The results produced in anesthetized nephrectomized rabbits are 
summarized in Chart 1. Of 16 extracts prepared from normal kid- 
neys, 10 were inert and the remaining 6 elevated blood pressure by 
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between 5 to 15 mm. Hg. In the entire hypertensive group, con- 
sisting of 36 extracts, 20 were inert, while 16 raised blood pressure 
by between 5 and 34 mm. Hg. To the right in Chart 1 the hyper- 
tensive group has been subdivided according to diagnosis. No dit- 
ference could be demonstrated in the pressor actin ity exhibited by 
extracts of normal kidneys and of those from cases of glomerulo- 
nephritis and benign hypertension. 

In those cases dy ing ot malignant nephrosclerosis, in the third or 
fourth decade, 9 of the 14 extracts were active and 5 were inactive. 
The slightly greater proportion of positive results the greater magni- 
tude of certain of these responses in general, and the higher average 
observed may conceivably suggest a greater renin content in this 
group. Yet no quantitative relationship could be demonstrated be- 
tween the height of the patients’ blood pressures during life and the 
pressor activity of their respective heated kidney extracts. Some 
of the inert extracts, including the 2 prepared from kidneys removed 
at operation, came from cases with blood pressure even higher than 
those providing definitely pressor extracts. While 4, and possibly 
0, extracts in the cases of malignant nephrosclerosis pre Wduced pressor 
responses outside the range observed with extracts of normal kid- 
nevs, the variation is so great that average figures mean little. Nor 
did it seem likely that a greater number of assays by this method 
could produce any more definite conclusion. 

As mentioned under methods, the injection of human kidney 
extract into each nephrectomized rabbit was followed 10 minutes 
later by the injection of a standard dose of heated rabbit kidney 
extract for the purpose of detecting the presence of protective or 
anti-pressor effect in the extracts of human kidneys. Extracts 
from 3 normal kidneys strikingly reduced the effect of the subsequent 
injections of rabbit renin, but the remainder reduced the effect of 
the latter injection only slightly or not at all. The extracts from 
hypertensive kidneys showed similar wide variation of protective 
effect. The average protection afforded by the extracts from kid- 
nevs of hypertensive cases was slightly less than that accorded by 
the normal extracts, but again the range of variation was too great 
to conclude that a real difference existed. Nor was there any con- 
sistently inverse relation between pressor activity and protective 
action. Comparison of the pressor and-anti-pressor assays with the 
rise of blood pressure during asphyxia did not modify these con- 
clusions. 

Finally, to test the nature of the pressor substance in human kid- 
ney extracts, 10 samples which elevated the blood pressure of anes- 
thetized, nephrectomized rabbits by between 10 and 34 mm. Hg 
were injected also into unanesthetized rabbits. Five of these 
extracts, though pressor for nephrectomized rabbits, had no effect 
on the blood pressure of the unanesthetized rabbits, presumably 


LANDIS: HEATED EXTRACTS OF HUMAN KIDNEYS 19 


because of the protective action of normal functioning kidneys. The 
thie rr. | owever, elevated blood pressure by 5 to 25 nim. Hg, with- 
out diminishing peripheral bloodflow. The effects of these few 
active human kidney extracts were therefore similar to those of 
renin, as observed previously for heated rabbit kidney extracts* 
ind in the renin-activator-angiotonin system described by Page.4 
Comment and Conclusions. ‘The results indicate that renin is 
present in small amounts in some human kidney extracts and pro- 
duces the characteristic rise of blood pressure without reduction of 
peripheral bloodflow in the rabbit's ear. Llowever., if renin is pro- 
duced in excess by the diseased kidneys of hypertensive individuals, 
the inability to demonstrate greater content in those kidneys indi- 
cates either rapid passage of the substance into the blood stream, 
or rapid inactivation after death by autolysis or by substances in 
idney tissue which destroy renin. These findings are in agreement 
vith the recent observations of Beckwith and Chanutin! in rats. 
uuld appear that present methods, while vielding suggestive 
results, do not demonstrate any clear relation between blood pressure 


and the renin content of kidney tissue after death. This 
does not in any way invalidate the humoral hypothesis 


atl ~ 


pert nsion but emphasizes the necessits of studying active 
bstances in blood during life for clear differentiation. 
Summary. Heated kidney extracts were prepared from tissue 


obtained at autopsies of 16 cases with normal blood pressure during 


lifeand of 34 cases with marked hy pertension. Anesthetized, nephrec- 
tomized rabbits were used for assay. Kidney extracts prepared 
rom cases of be nign hype rtension and chronic glomerulonephritis 
vere not more active than those of normal kidneys. The four 
extracts which showed pressor activity outside the normal range all 
came from cases of malignant nephrosclerosis. Nevertheless, the 
aritiol Nn activity, even in this group, make it impossible to 


demonstrate by these methods any clear relation between blood 
pressure during life and the renin content of kidney tissue after 


lhe rise in blood pressure produced by active extracts of human 
kidneys is similar to that observed with renin from other species in 
that the blood pressure of the unanesthetized rabbit rises without a 
decrease of peripheral bloodflow. 
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WILson AND Byrom were able to produce sustained hy per- 
tension as well as necrotic vascular lesions in rats by partially 
occluding one renal artery. We have also produced prolonged 
hypertension, using a different type of renal injury, and in addition 
found that the blood pressure, once elevated, does not quite return 
to the initial level after resection of the injured kidney. 


Method. Albino rats weighing between 120 and 175 gm. were used in 
this experiment. Hypertension was produced by enveloping one kidney 
loosely in a V-shaped strip of cellophane, * At the same time a thin slice 
of the pole of the opposite kidney (less than 10°,) was removed for micro- 
scopic examination in half of the animals. Some of the rats died after 
developing hypertension or were sacrificed for histologic studies. Those 
surviving were observed for a period of 1 to 6 months The cellophane 
wrapping together with the inclosed kidney was then removed through an 
abdominal incision under ether anesthesia and the changes in the blood 
pressures recorded for another period of 1 to 4 months 

A control series of 24 rats was studied for the effects on the blood pressure 
of unilateral nephrectomy with and without biopsy of the opposite kidney. 
Similar observations were made on 5 male rats whose testes were enveloped 
in cellophane. 

Urea nitrogen in the blood was determined by a gasometric urease method 
suitable for whole blood.’ Values for normal rats with this method ranged 
between 10 and 30 mg. per 100 ce. 

The blood pressure was measured in the tail by means of the plethysmo- 
graphic method of Williams, Harrison, and Grollman."' With standardized 
precautions for heating the animals we have found this method to be 
efficient and accurate. 

The blood pressure usually began to rise within 14 days after application 
of the cellophane, attaining in about 60 days a peak which was maintained 
with slight fluctuations for a period of at least 6 months or as long as the 
injured kidney remained in situ. The maximum pressure level was deter- 
mined by the average of all consecutive readings for a period of 3 weeks 


* This investigation was aided by the Lionel Sutro Fellowship Fund 
+ We wish to acknowledge with gratitude the technical assistance of Mr. Joseph 
Marcus. 
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the peak of the curve. The maximum rise in blood pressure was cal- 
ited the difference between the maximum blood pressure level and 
erage preoperative blood pressure. The level after nephrectomy was 


ited by taking the average of all of the readings beginning 3 days 


ter operation. The course of the blood pressure in a single representative 
eriment is shown in Figure 1, 
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ellophane perinephritis and maintenance of elevated 
pressure after nephrectomy. 


Results. ‘Ih pertinent data on 91 rats are recorded in Table 1. 


Che n Wn rise in d pressure following unilateral cellophane 
perinephritis ranged from 0 to 100 mm. Hg (mean, 44 mm.). The 
pertension was maintained in most of the animals throughout 


he period of observation, the longest period being 6 months. Failure 
to develop sustained hypertension was generally associated with one 


of the following conditions: tearing or slipping of the cellophane 
envelope; too tight application of the cellophane resulting in com- 
plete ischemic necrosis of the kidney; and emaciation or illness. 

The cellophane-wrapped kidney was successfully removed from 
'4 rats. The blood pressures, if previously elevated declined 
promptly after operation, but seldom attained the pre-hypertensive 
level. Usually they remained elevated at varying points as high 
is 30 mm. above the average initial pressure. Frequently dense 
perinephric adhesions led to considerable trauma and shock during 
nephrectomy. In these instances a sharp fall in blood pressure 


occurred imme diately after operation followed by a gradual rise to a 
point up to or above the pre-hypertensive level, and in one rat 
No. 81) above even the hypertensive level. The detailed readings 
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TABLE 1.-—~HYPERTENSION AND VASCULAR LESIONS FOLLOWING UNILATERAL RENAI 
INJURIES AND CHANGES IN BLoop PRESSURE AFTER REMOVAL OF THEI 
INJURED KIDNEYS 


e | ‘ Aft er 
Average 
Ra BP. leve Maximum | Dura 
mm Hg RP. 
mm. Hg Oo \ 
Hy 
1* 132 0 75 
2 124 l 0 
5 127 ( 10 0 
134 7 SS 
138 10 48) 
7 140 10 137 
sS 140 10 117 
Q* 139 11 l 0 
10* 135 12 120 19 l 
11* 144 14 120 
12* 154 14 77 
13 140 15 0) l 120 
14 130 15 115 0 
15 127 17 SY 
16 138 22 34 7 60 
17* 120 23 
133 25 131 10 0 
134 25 67 0 0 
2()* 122 65 0) 0 
2] 120 29 131 0 
136 At) 70 14 117 
23 135 3) 70 0 
24" 135 0) 10) 
25 112 0 37 li 
6) 137 30 31 0 
27* 137 31 62 19 15 14 0) 
Ae) 121 32 
4 121 2 24 
127 112 13 25 10) 0) 
31 136 34 101 6 10) () 
134 34 Oo) IS 2 1 ) 
33 126 34 116 14 +11 15 0 
34* 144 35 56 i? 15 
35* 139 35 
$6* 135 35 16 
37 128 34 0 
Te) 125 35 128 li 
39* 140 36 69 0 
10* 121 37 140 
41* 133 Te) 63 16 19 120 0 
12 121 39 94 15 1 42 0 
13* 139 410 100 17 0 
44 123 4] 38 0 
15* 144 14 64 18 22 120 0 
142 $4 13 
17 141 13 101 18 12 1S 0 
1s 130 14 107 17 22 5 0 
19 140 15 107 13 rf 10) 0 
130 15 189 72 
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PaBLE 1 Continued 


\ Aft 
ha pl wr 
I Duratior Char Pe \ ir 
f hyper- | Urea N fro ec 
per tia te 
m. H la OO B.P. leve n 
1. H 
| 15 10) 1S 
if 122 21 
16 130 
17 1 0 
107 12 1 0 
17 110 27 7 9 0 
14 1S 
) 0) 17 
115 16 72 0 
111 22 0 
2 34 
10 
| ) 25 0 
35 
111 40) 0 
163 1S 
146 0 
53 36 0 
61 ON 
14 ( 65 
67 ‘tel 
Ou 75 
‘ } 71 60 li l 115 0 
i ri 73 71 
~ 61 11S 105 0) 
74 Q3 23 72 
76 SO 15 17 
} 60 120) 
‘ 97 25 
7S 77 15 9 
SO) SO 17 
SO) 41 1¢ 70 0 
S7 100 10 ) 
QS 17 
) 100 51 78 
15 from operation to death. 


in} animals are shown graphically in Figure 2. In 5 instances there 
was observed after nephrectomy a decline or no change as compared 
with the initial blood pressure. Four of these (Nos. 5, 9, 11, 13) 
occurred in rats with little or no rise in pressure after application of 
cellophane. 

The height of the blood pressure after nephrectomy in the hyper- 
tensive animals seemed in general to vary directly with the severity 
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of the preéxisting hypertension. This is illustrated graphically in 
Migure 3, which plots the relation in each animal between the maxi- 
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CHANGE IN BLOOD PRESSURE OVER PRE-HYPERTENSIVE 
LEVEL AFTER REMOVAL OF INJURED KIDNEY. EACH 
POINT REPRESENTS THE AVERAGE OF ALL THE READINGS 
FOR 1 RAT BEGINNING 8 DAYS AFTER NEPHRECTOMY. 
Fic. 3 Relationship between the blood pressure level after removal of the injured 


kidney to the severity of the preéxisting hypertensior 


mum rise in pressure following renal injury to the change in pressure 
over the initial level after excision of the injured kidney. 
The duration of hypertension, within the limits of this experiment 
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ypear to influence the level of blood pressure after neph- 


rectom Equally marked effects were observed in rats with hyper- 
tension of 30 days, as in those of 120 days’ duration. 
wenty-four control rats (12. of which had had_ preliminary 
opsies of one kidney) showed no tendency toward an increase in 
«] pressure level when a completely intact kidney was excised 
Fig. 4). No changes in blood pressure were noted in the animals 


periorchitis due to cellophane. 
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1 blood pressure following nephrectomy in normal rats. 

The kidneys which were enclosed in cellophane appeared con- 
lerably reduced in size despite the development of a dense peri- 
ephric capsule. Inflammatory invasion of the cortex resulted in 
arying degrees of interstitial nephritis. Hyalinized, necrotic and 


Hammatory vascular lesions were observed in 20° of the rats 
ing the medium sized and small arteries and arterioles of the 
ancreas, mesentery, intestines, heart, testes and of the unoperated 
die Fig. 5). No arterial lesions were found in the lungs or in 
he kidney within the cellophane capsule. The intense inflammatory 
ind necrotic arterial and arteriolar lesions were confined to the ani- 
tals that had had a severe and rapid rise in blood pressure (more 
han 45 mm. Hg). Their presence did not appear to be related to 
the duration of hypertension or to the degree of renal insufficiency. 
Of the 12 rats with severe vascular lesions in which tests for urea 
gen of the blood were carried out only 2 showed values for 
irea above the normal limits. One rat (No. 70) had marked nitro- 
gen retention without vascular lesions. 
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The vessels in the intact kidneys of the hypertensive animals that 
survived nephrectomy were compared with those of normal rats 
(and in some cases with those in the place of their own kidney re- 
moved is biopss ‘ Striking differences were observed in only 
instances. 


in njyury 
1, Intact kidney Hvalinization of an afferent arteriole H & E stain x Zou 
B, Intact kidney Cellular intimal proliferation of a small interlobular artery 
H & E stain x 260 (’, Pancreas Subintimal fibrinoid necrosis of small 
irtery H & E stain x 260 D, Intestine. Subintimal fibrinoid necrosis of a 


small submucosal artery H & E stain x 260 


Discussion. ‘The effectiveness of the cellophane envelope in 
producing hypertension may be attributed to a combination of 
factors exercising varying roles in different animals: 1, Constricting 
effect of the dense perinephritic capsule; 2, constricting action on 
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the hilar structures with arterial, venous, and ureteral obstruction; 

prevention of collateral circulation through the cortex; 4, inflam- 
mation of the kidney substance due to a foreign body. 

Our observations with cellophane are in complete agreement with 
those of Wilson and Byrom” who employed arterial clamps.  Sus- 
tained hypertension as well as arterial lesions may be produced in 
he rat DY an Injury to one kidney using either method, the con- 
tralateral kidney remaining intact. In these respects the findings in 
the rat appear to differ from the general experience with experi- 

ental hypertension in the dog and rabbit. Prolonged hypertension 
resulting from unilateral renal lesions was observed in occasional 
dogs by Goldblatt® and Wood and Cash" and in rabbits b: Drury. 
ev did not note sey erel\ hvalinized and necrotic vascular lesions 
with an intact kidney. Our data indicate that the 
rresence of renal insufficiency Is not an essential factor for the de- 
elopment of these lesions. They ayvree with those of pre\ 1OUS 

Servel who emphasized the importance of a rapidly de- 

oping severe elevation of blood pressure, 

\Maintenanee of an elevated blood pressure alter re moval of the 


ired kidney in a hypertensive animal has not previously been 
eported It cannot be attributed to loss of kidney substance be- 
ause it did not occur in nephrectomized non-hypertensive rats. 
We did not observe significant rises in blood pressure levels over a 
period of one vear in normal rats of a corresponding age group, so 


ges due to ageing may be considered negligible. Grossman 


nd Williams* recorded blood pressures by direct arterial cannula- 
tion in rat ar’ ing in age trom 2 months to 23 vears and found no 


tent differences in this range. The influence of « cellophane as 
Pore? hod ea be disregarded, since the changes did not occur 
all the animals and were not noted in rats with similar injuries 

he te les 
Phe me level of pressure after nephrec tom does not represent 
a transitional phase between the hypertensive and normal points. 


It was sustained for a period of 3 or 4 months or longer, showing no 
Tel cle to dec line and occasionally even rising gradually toward 
Tie hy level, 


The persistence of an elevated pressure long after the original 

has been removed suggests that irreversible changes have 
been induced. We have no evidence concerning the nature of these 
uteratiol other than those previousl\ described in the vessels. 
he presence of arterial and arteriolar lesions in the unoperated, 
yresumably normal kidney may serve to establish new areas of renal 


chemia; while their occurrence in an extensive splanchnic vascular 
bed may act asa contributing factor in maintaining an elevated blood 
pressure. The findings of Blalock and Levy! are of interest in this 
connection. They succeeded in producing complete occlusion of 


the coeliac axis and the superior and inferior mesenteric arteries in 
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dogs and noted a sustained elevation in blood pressure in some 
animals. 

Extensive anatomic changes in the vessels were seen in only a 
small fraction of our animals and may have no causal relation to the 
elevated blood pressure. It is conceivable that an increase in 
peripheral resistance might occur due to narrowing of the vascular 
bed which is too minute to be detected microscopically. The 
resistance to flow varies inversely as the square of the radius of the 
vessel, so that a small change in lumen can effect a proportionatels 
larger change in resistance. 

There have accumulated in recent years a number of reports 
bearing on the association of hypertension with unilateral renal 
disease In humans and on the course of the blood pressure following 
excision of the diseased kidney. Schroeder and Fish’ reviewed the 
cases in the literature and added 7 of their own. Additional cases 
were reported by Nesbit and Ratliff® and by Oppenheimer, 
Klemperer and Moschkowitz.’ All authors agree that nephrectom) 
was frequently followed by symptomatic improvement. A decline 
in blood pressure was observed often after operation but was either 
transient or else rarely attained a level which could be considered 
normal for the patients’ age. Of the 28 subjects reported all but 
6 remained actually or potentially hypertensive after nephrectomy. 

In this respect the observations in humans parallel those in our 
hypertensive rats. Neither in the experimental animal nor in the 
hypertensive patient with unilateral renal disease can one expect to 
obtain a “normal”’ blood pressure by removing the diseased kidney. 
We do not imply that nephrectomy is therefore bound to be fruit- 
less as far as the hypertension is concerned. On the contrary, evi- 
dence presented indicates that an injury to a single kidney, resulting 
in hypertension, may lead to systemic changes which operate inde- 
pendently of the injured kidney in a manner to maintain an elevated 
blood pressure. 

Summary. 1. Sustained hypertension was produced in rats by 
means of unilateral renal injury (perinephritis from enveloping the 
kidney in a cellophane envelope). 

2. Hyalinized and necrotic vascular lesions were observed in some 
animals. Their presence was associated with rapidly rising severe 
hy pertension but was not related to the duration of hy pertension or 
to the presence of nitrogen retention. 

3. Removal of the injured kidney from the hypertensive animals 
resulted in a decline in blocd pressure, not to the pre-hypertensive 
level, but to some point above it depending upon the severity ot 
the hypertension. Maintenance of an elevated pressure long after 
removal of the injured kidney suggests that irreversible changes 
have occurred which may or may not be related to the changes in 
the vessels. 
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THE GERIATRIC ASPECT OF PULMONARY TUBERCULOSIS. 


By Joserpn T. Freeman, M.D., 


GERIATRICS, DOCTOR 8S HOSPITAI ASSISTANT VISITIN PHYSICIAN 
ERE SIS DIVISION, PHILADELPHIA GENERAITI HOSPI 4 
AND 
(HarLeES A. HerkeEN, M.D., 
BERCULOSIS DIVISION PHILADELPHIA ENERAITI AND RUSH 
HOSPITALS AND WHITE HAVEN SANATORI M 


PHILADELPHIA PA 
Tuberculosis Division of the Philadelphia General Hospita 


| inwise to make elaborate studies of pulmonary tuberculosis 


the inger and healthier fractions of the population while 
eglecting the old age groups where contact is known to exist. 
Puberculs sin these older persons reflects the presence ot vester- 


epidemiology in todav’s society. 


\t present, the average fatal case of pulmonary tuberculosis 


iT Im an individual who is several vears older than he would 
e been if the sequence of events had Oc’ urred a generation ago. 


he graph of tuberculosis mortality shows a falling peak in early 
ears and rising peaks in later decades. The swing of the disease 


ross the age span requires recognition in order to reduce the dis- 
ersion of the infection from old to voung, and to elaborate methods 
f attacking the disease in the’older individual. It would seem as if 
he infection, slowly being thwarted as a disease, is making head- 
1! old tissues because methods successfully applied in voung 
persons are not as adaptable in the older person. Every new case 


tuberculosis is a demerit chalked up in vital statistic records to 
gnify that there are still unstopped loopholes. 

There is no question of the frequency of pulmonary tuberculosis 

the higher ages. However, it is quite possible that the type of 
anagement in this group may constitute one of the most important 
bstacles to eventual success in curtailing the disease generally. 
Che particular elements common to the older age bracket may be 
immarized as: the different reaction of the older body to the 
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tubercle bacillus; the longer period in which the infection may have , 
been present; economic considerations; the welfare of the vounger ; 
members of society ; the general difficulties in controlling older 
patients; and the lack of an efficient medical and social approach to 
this problem. If to those growing old, pulmonary tuberculosis is an | 
insidious personal matter, it still remains one of the major unsolved 
health problems of the present day. (ny effective approach to this 
problem must eliminate the present common attitude of simply 

sighing at the aged tuberculous patient with positive sputum i 


This study includes 3000 consecutive postmortem examinations 
done at the Philadelphia General Hospital during 1936 and 1937. 
Of the group reviewed, about one-third were 60 Vears and over, 
totalling approximately 1000 individuals. The ratio of white to 
negroes above 60 was 3 to 2. The male and female groups were 
approximately equal in number. 

For general statistical application, pulmonary tuberculosis was 
classified as: 1, fibro-ulcerative; 2, miliary; and, 3, healed fibroid. 
The less usual varieties of the active form were incorporated in 
these groups to avoid over-elaboration.  Taubert?! found all forms 
of the disease in the higher age group. Stanganelli® gives a much 
fuller classification, but the purpose is served by using the three 
groups named. 

Excluding the primary tuberculous complex in the series, it was 
found that tuberculosis of the lungs occurred in 757 patients, which 


¢ 


is 25°) of the general dead that came to autopsy in the period 
mentioned. 

In the fibro-ulce rative group of 462. there were 52 patients 11.29 
in the age bracket of 60 Vears and over. Schlesinger” in a series of 
ISOO autopsies, found that 9°; of active tuberculosis occurred in 
older persons. The important unknown is: how much tuberculosis 
is disseminated in the general population by this 11.20%7 If the 
figures were applied to the general population, it would indicate 
that 5°% of all persons 60 vears and over have active tuberculosis 
(7. ¢., 52 in 1000 general autopsies) though of course it is recognized 
that our material does not constitute a fair sampling of the popula- 


tion (see Table 


TABLE 1 FIBRO-ULCERATIVE 
Ratio of white 
Over 60 I ler 60 
1000 autopstie auto 
Under Ov N With ( N W ( 
lotal 60 60 t 
Potal 162 $10) 52 3:1 1:1 2:3 1:9 
White 200 160 4() 
Negro 262 250 12 


In the miliary group (referring only to miliary pulmonary tubercu- 
losis and not to the more common terminal miliary spread) there 
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ere O§© Datients, ot whom jl died of the disease. Of this number, 

» were OO vears and over, an incidence of 8.30%. Both Banyai 

d paudot regarded this form as rare in older persons while 

d an incidence of 14°. von figure for the 
rre 


the miliary type in general autopsies was 0.5°% to 
and Follis observed that “miliary tuberculosis tends 
ih more frequent complication of pulmonary tuberculosis 
Han at ans other pe riod of adult life.” The present figures 
ne older person in 200 has miliary tuberculosis, in agree- 
the limits of 


von Rosen’s statistics. 


2 Miniary Grovi 


show that this form of tuberculosis does not spare the 
patient since one-twelfth of the 


Cl ta} 


total number occurred in the 
‘The older hegro is less prone to this form than is 
e vVounger of his race, but is more liable to have it than is the white 

own generation. 


The voung white is far less lable 
form than is the voung negro. 

try the fibroid group, there were 235 patients The cause of 
der of Trequency of occurrence was heart disease, cancer, 
erebral vascular accidents, and renal failure. In those 
Hcerative froup who did hot die of tuberculosis, cancer 


re common than heart disease as the cause of death. Of the 


( 


9 (69°°) were 60 vears and over. If this figure could 
to the general older population, it would signify that 15 
) persons 60 vears and over has healed fibroid pulmonary 


Chis is in accurate agreement with Schlesinger’s 


ABLE 3 HeaLeD Fisproip Form 
C)ve ler 
a 2000 
N Witl N ( 
153 1 9:1 1 $35 
137 
27 16 


in summary, these figures reveal that a fair percentage of both 
ro-ulcerative and miliary pulmonary tuberculosis and a very large 


tage of the healed fibroid form, occurs in persons 60 vears 
over. As to race, there is no difference in the fibro-ulcerative, 


( 
i 


‘ 
N ( N \\ ( 

nt 
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predominance to a slight degree of the miliary in the older negro, 
and marked predominance of the healed fibroid type in older white 
persons. 

The keynote of the geriatric approach to pulmonary tuberculosis 
is that soi - as not been general appreciation of the “-equency of 


the disease in older ' interesting 
that Osler’ studie were made at this aha’ ago. 
He wrote that “at the Philadelphia Hospital, in es of aged 
persons from the almshouse, it was extremely common — ‘ind either 
old or recent tuberculosis.” The reason for such fre CN is due 


to the combination of three contributing groups: 1, the © in whom 
the disease was diagnosed in early life, treated successfully, and 
obtaining a normal tenure; 2, those in whom there was no early 
diagnosis due to self-neglect or inadequate study; and 3, those in 
whom there were no marked clinical manifestations of the disease 
until later life, or who contracted the disease then. Of the third 
group, it may be that the tuberculosis is of recent date, but due to 
the changed physiology of the elderly body, it evokes a proliferative 
rather than an exudative response. Such a body response could 
make recent disease look like an o/d condition. Banyai's' fine study 
begins on the note that old age changes alter the tvpe of body reac- 
tion. Probably it is true that the disease may be carried through 
life in various phases of activity or inactivity, or that it may be 
contracted in later life with altered response to the infection. The 
three groups enumerated include all forms. It is not to be inferred 
from this that reference is being made to the initial entrance of the 
tubercle bacillus into the body, | ut rather to that form which is the 
usual clinical manifestation of the disease 

Having established figures at this hospital for the incidence of 
pulmonary tuberculosis in older persons by comparison with the 
vounger group, and correcting the ratios for racial differences, we 
investigated the protocols of 136 individuals 60 vears and over who 
had been diagnosed as tuberculous and studied on the tuberculosis 
wards. 

Family History. Of the 136, SO had noted the family history more 
completely than a few routine questions. Thirty-five (267) reported 
known tuberculosis in older members of the family. In Myers’! 
group of 37 patients, the family history was positive in 24° for the 
preceding generation, and in 35° of the following generation. 
Roentgen examination of 173 persons 65 vears and over in a New 
Jersey County disclosed 13 persons with active pulmonary tubercu- 
losis, one of whom had 14 Mantoux positive grandchildren. 

Symptoms. There is a tendency toward understatement of the 
manner in which pulmonary tuberculosis presents itself in the older 
patient. In some, the clinical picture is as vivid as that observed 
in the younger decades; in others, there may be few or no symptoms. 


Is it necessary to recognize a new facade to this old structure, or 
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ill] old landmarks serve? The following is a tabulation of the 


mptoms of this group: 


With the exception of hemorrhage and night sweats, any or all of 
the other c mplaints could be ascribed to the debilitation of increas- 
ng age. It is quite likely that this facile conclusion is responsible 


the failure to diagnose cases. The diagnostician must become 
onditioned to the thought that if he is dealing with this train of 
mptoms in an older person, his consideration of pulmonary 
thercul hould be as automatic as it would be if the story had 


been presented to him by a younger person. 
l' erature. Of the charts reviewed, 51°, showed an elevation 
temperature of at least several days’ duration during the course 
the hospital stav. Many discrepancies can enter into the evalua- 

of fever in the elderly : The following are the commonest sources 

f error: the few times in a 24-hour period when the temperature is 
orded, self-observation, and most important of all, the fact that 
the readings were oral, whereas accurate temperature observation 
older persons can be obtained best by rectal thermometry. 
Banyvai! felt that fever did not occur as often due to slower toxin 
bsorption via narrowed lymphatics, poor stimulus and lessened 
rritability of the thermal center. Calmette* found that chronic 
uulmonary tuberculosis in the aged was possible without fever. 
lchok® noted that febrile attacks were rare. Joress!® and Rubin,” 
the other hand, are inclined to the relative frequency rather than 


the infrequency of this symptom. 
Roentgen Study. Of the total number, 128 had Roentgen ray 
tudies and in each the clinical opinion was confirmed. The dis- 
bution of the lesion from the report of the film was: 
Ps 
both upper lobes 15 
I ight upper lobe alone 17 
I right lung and left upper lobe 11 
I ent of left lung and right upper lobe 7 
f entire right lung 5 
Ger vement of both lungs 7 
M ‘ is other than above s 


Where the roentgenologist noted the type of lesion, a diagnosis of 
he fibroid form was made in 56%, one plate was read as miliary, 
ind the remainder were grouped as fibro-ulcerative. In 60% cavita- 
tion was reported. Banyai' found 43.9% of moderately advanced 
ind 52.5% of far advanced cases to have cavitation. Joress!® 


{ 
Q7 
) 
lier 16) 
tits 42 
. 
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reported an incidence of cavitation by Roentgen ray reading in 436; 

The corroborative value of the Roentgen ray in each of these pa- 
tients is important because of the view expressed by Mvyers'; “our 
studies have led us to look on the Roentgen ra\ film of the chests of 
children as almost a total waste as far as tuberculosis is concerned.” 
\fter this period of life, however, he urges the widespread use of 
Roentgen ray. In the old chest many changes may have occurred 
that will mislead, but on the whole the picture of pulmonary tubercu- 
losis together with all other findings make a definite diagnosis. 

Sputum. It is Important in the control of tuberculosis to de- 
termine just how many elderly individuals with active lesions pro- 
duce sputum which contains tubercle bacilli. In this series, the 
report Was positive in 69°. No figures can be given as to how often 
during a period of vears in which the patient had tuberculosis, known 
and unknown, the sputum was positive or negative. Undoubted|) 
spontaneous conversions occur, but when or how often cannot be 
said. It is unfortunate that, unless some check with periodic 
sputum examination is made, it cannot be known when elderl) 
patients with the disease, 95°, of whom cough and 87°) of whom 
have expectoration, are dangerous to those with whom the, live. 

In Banyai’s! group the sputum was positive in 79.1%. In 
Meade’s small series, the positive percentage was 61. Myers 
reported 56% in his list, and Joress!° 1407, with the note that 
“undoubtedly a greater incidence of positive sputum cases would 
have been found if other methods (besides the ordinary stained- 
smear examination) had been emploved.”” Making a study of a 
large number of individuals in an old-age institution, not particularly 
suspected of any disease, Goldmann and Wolff’ found an incidence 
of 2% of positive sputum. A recent repetition of this work in 
Italy » found 3 cases positive in 19S persons in a home for the aged. 
On thoroughly studying these 3, they were found to have pulmonary 
tuberculosis with such a bland clinical complex as to justify the 
opinion that they were well. So much for the individual; the positive 
sputum is another matter. Certainly where the Roentgen ray is 
so frequently correct, and the sputum positive in 69°7, a diagnosis 
should not be difficult. 

Symptoms of Onset. As a guide to differential diagnosis, it should 
be noted in what manner the abnormal condition first presented 
itself to the patient. 

In order of frequency the following symptoms of onset were 
recorded: 


Cough 
Common cold 23 
Pleurisy 
Weakness Ss 
Hemoptysis 6 
Dyspnea 
Nausea, night sweats, pneumonia, nervousness each 2 
Heart trouble, hiccoughs each l 


No particular symptoms 20 
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the most part, the onset appeared to be innocuous and diagnosis 
had to wait upon a continuation of such symptoms beyond any 
Lal eX PE ted period of time, or for the development of more 
arming complaints, or even for other cases in the family to occur 
yrequire vestigation. 
Lube lest. We have no figures for the tuberculin test in 
group. In the literature there are conflicting views. WKereszturi, 
roldberger, and Nojima" performed the intradermal tuberculin 


using mg. O.'T. on 353 white persons, age 40 to 92, and found 
at vb vere positive. These persons were similar to our group, 
Tit irban dwellers of the lower economical stratum. They 
neluded that “disappearance of tuberculin allergy with advancing 
ire rare It might he predicted that with the general fall in the 
tribution of tuberculous infection the use of the tuberculin test 
ons will become increasingly important. Of course 


en clinical impressions and Roentgen ray readings are equivocal, 
lin test together with ever\ other form of examination 
d, must be used.?! 
Diabetes Mellitus. It was found that 15 (11) of this group had 
th | onary tuberculosis and diabetes mellitus. In Rubin’s*! 
group the incidence was 17°%. All of our diabetic patients had 
e sputum Twelve (S0°7) had a Roentgen diagnosis of 
Since there is a greater incidence of cavitation (SO°] as 
ompared with 60°67) and of positive sputum (100°) as compared 
th in the diabetics, it is indicated that these patients must 
De more care fully observed because the average elderly diabetic 


home-body, thus increasing the chance of spread of the 
monary disease in the family. Certainly diabetes mellitus in 


der patients with tuberculosis increases the gravity of the case. 
lor group, where there was an incidence of 13.3°7 of dia- 
etics al gy his tuberculous patients, 37° of the total mortality 


urred this fraction. In our series, death occurred in 52°; of the 


mong the diabetics the mortality was 60°). 
Thi Of this group only 6 (4.46%) had more than bed or 
bulator hospital care. In 2 there were phrenic operations. In 
he remaining 4 pneumothorax was attempted, in | of whom it was 
mplet uccessful, 1 developed marked hydropneumothorax, 
din 2 it failed to be induced. It ts generally felt that treatment 
oo often is too conservative. Llowever, the pthisiologist who does 
meumothorax should follow the lead of those surgeons who are 
aluating their older patients closely so that needed surgery can be 
one when indicated. This surgical attitude has been summarized 
by Mavo and Nettrour™: 1, careful evaluation of the condition and 
reserve of the patient; 2, individual preoperative planning, assuming 
ifficient skill to perform the task with the least risk; and, 3, careful 
attention to detail which, to the highest degree that can be obtained, 
the secret of success in surgery of the aged. These postulates 
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are completely applicable to the case when pneumothorax is con- 
sidered. 

Discussion. ‘hose who have studied pulmonary tuberculosis in 
the higher age group are impressed with the lack of emphasis on this 
phase in the study of the disease. A flank attack on this weak spot 
would circumvent more circuitous methods to the same end, namely, 
the lessening of the general incidence of tuberculosis. Jennings® 
sums up the matter thus: “the prevalence of tuberculosis in the 
older age groups has not been stressed in proportion to the vital 
aspects of the situation as a public health problem.’ Drolet’s 
warning that the incidence of the disease is falling without a pro- 
portional drop in mortality is not cheering. This mortality ratio 
has persisted in the face of increasingly radical procedures. The 
inference is that isolation, rest, and careful case control have stood 
the physician in better stead in handling the disease in gross than 
any method elaborated to handle the disease in individuals. A 
reduction in general morbidity means a lowering in general mor- 
tality. The older unrestrained and infectious members of society 
must be found and controlled to prevent their continuous contribu- 
tion to the chain of tuberculous infection. 

Isolation of the old positive-sputum patient, however, presents a 
gigantic problem. This responsibility is not strictly speaking that 
of the sanatoria because the aged tuberculous patient may not be 
amenable to active therapeutic measures, nor is he readily adaptable 
to a sanatorium regimen. A sympathetic public has never refused to 
support anything pertaining to child health, vet prevention of 
tuberculosis in children is so definitely associated with the isolation 
of the child’s tuberculous progenitors that the measures in vogue at 
present are a generation tardy. Institutionalizing children from 
infected homes in preventoria and returning these same children to 
their homes without removing the source of the infection is not only 
epidemiologically futile but also harmful therapeutically. The re- 
moval of the old tuberculosis carrier from his home is as a matter of 
fact usually difficult, and may require the enactment of special 
state measures to effect its accomplishment. 

The establishment of separate communities for old tuberculosis 
carriers close to large municipalities or on the grounds of the state 
sanatoria would be an interesting and not too costly experiment for 
one of the large states to undertake. After the initial outlay, the 
cost of maintenance plus the possible general lessened incidence of 
the disease would be less than the support of these patients in the 
more expensive general hospital, to say little of the benefits to the 
state of a falling tuberculosis rate. Prior to the withdrawal of such 
individuals from active communal life, each would be reviewed by 
those expert in the disease to render an opinion as to whether more 
active treatment could be given. Otherwise these homes would be 
limited to the older tuberculous patient for whom we as yet have no 
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procedure that will render him safe to his community. As com- 
pensation to the patients there would be comfortable homes, gardens, 

nor occupational therapy and association with those of their own 
ige and times. The public would be served in having a reduction 


the incidence of tuberculosis by the stoppage of a major source of 
lisease at its very origin. 


ati 


Summary. In 3000 routine postmortem examinations done at the 


Philadelphia General Hospital, it was found that pulmonary 
ihercul was present in 25% of the patients. The older age 
group, 60 vears and above, comprised one-third of the total necrops\ 
ire, and in this fraction there was 28°), of the total incidence of 
pulmonary tuberculosis. Included in this 28°% were 11°, of the 
fibro-ulcerative, S°; of the miliary, and 65°% of the healed fibroid 
form of pult onary tuberculosis. 


f the tuberculosis figures could be applied to the general older age 
wopulation, it would appear that in persons over 60, 5° have fibro- 
cerative have miliary, and have healed fibroid pul- 
berculosis. A comparison by race showed that the active 
of the disease was equally as common in elderly) whites as in 
elderly negroes, that the miliary form was somewhat more common 
t| lerly negro, and that the fibroid form was much more com- 

on in the eld rly white person. 
he symptom complex is quite like that seen in younger persons, 
be obscured by the changes of increasing age, or be inter- 


preted as due to senile debility. Cough and expectoration were the 


common complaints, but hemorrhage, fever, and night sweats 
ere not uncommon. As a rule, the symptoms of onset of the 


condition were mild. 
of 136 hospital protocols of older persons who were in 


he tuberculosis division of the Philadelphia General Hospital, there 
is a positive family history in 26%. The Roentgen ray report 
nfirmed the clinical impression in every case where it was used, 
nd recorded cavitation in 60° of the patients. In 69° there was a 
itive sputum by the routine stained smear method. In the 
liabetics who composed 11° of this group, the sputum was positive 
each case, and cavitation was reported in 80%. 


\ctive therapy was negligible. 
Conclusions. ‘lhe fact that pulmonary tuberculosis is not uncom- 
elderl: persons seems to fail to impress both the public and 
he physician, possibly due to the nature of the older body affected 
chron ally progressive disease. The actual incidence would 
dicate that this large group is a major obstructive feature in the 
itional tuberculosis program of segregation of open cases. In 


al 


rief, what is needed is earlier diagnosis, coupled with more stringent 
olation and more active treatment. Such a program would tend 
o lessen the general incidence of the disease and also to do more 
for the older person so afflicted. Increased emphasis on the geriatric 
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factor in tuberculosis would benefit not only the older patient but 
the general population. 
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V. HUMAN CONSTITUTION AND SYPHILITIC INFECTION. 
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By L. Freminc, M.D., 
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IN the several centuries preceding the development of serologic 
tests for syphilis and modern antisyphilitic treatment, it was gen- 
erally assumed that every person infected with syphilis and untreated 
therefor ultimately developed some lesion of late syphilis. With 
the then existing lack ot laboratory diagnosis, man infected patients 
were unrecognized as such; and in those recognized, the progress of 
the infection could be followed on a clinical basis only. Moreover, 
then as well as now, treatment for all patients recognized as syphilitic 
was the universal rule, and the course of the infection was more or 
less profoundly modified by this factor. 

Not until 1929, with the publication of Bruusgaard’st important 
study, was any accurate information available concerning the 
spontaneous evolution of syphilitic infection in untreated persons. 


rhis investigation was supported by a grant from the Milbank Foundation 
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the first time, it became clear that the course ot s) phil Was 
ible In approximately equal proportions, in persons 
ed the absence of treatment over inany Vvears, four general 
rT evolution of the disease were observed: | spontaneous 
( complete freedom from all detectable clinical, labora- 
and even idence of the disease: prolonged 

no clinical evidence of disease manifestations due to 


t the persistence of laboratory evidence of infection 


t¢ ed pb po itive serologic tests ot the blood: a. the develop- 


ipparent allergy, the sensitization of the patient to his own 


nemes, and the explosive appearance of allergic gummatous 


e syphilis, involving chiefly skin, mucosie, bones, and eve; 
the ver gradual evolution of the degenerative and potentiall 
ng or lethal late lesions of cardio-vascular or heuross philis. 

te obviously, it would be of major importance in the individual 

rement of syphilis, if net in its public health control, if 
entual course of syphilitic infection in each of these four 


ild be anticipated in the patient at the moment ot 


rectiol Both tvpe and amount of treatment might be pro- 


dified if one could predict that Patient A, just infected 

would succeed, even without treatment, in controlling 
ction completely . while Patient B was a candidate, even 
rd treatme nt, for the eventual deve lopm nt of disabling 


al philitic disease 


was planned asa study of certain factors which might 
e the course of s) philitie infection in the individual patient. 


fi‘ TO? | ariations the ('oursi oft ntreated Syphilitic 
Wi may consider three variables: 1, the infecting organ- 
extraneous factors, such as intercurrent disease, nutritional 


es, pregnancy, and so on; and, 3, the defense mechanism of 


/ ng Organism. There has been much clinical specula- 
me experimentation as to whether variations in virulence 

/ pallidum, or variations in the s1ze ot the Ino ulum, 
oduce corresponding variations in the course of syphilis; 
her in human beings nor animals has any convincing proof 


her of these hy potheses been adduced. 


1¢ 1! It} strain virulence pe r sé, there is some clinical evidence 
gy the “tropism” of certain strains of treponemes for the 
tem of human beings. ‘The suggestion has been made 


here may be “neurotropic” and “dermotropic’’ strains, 


ugh tropism for other body tissues has not been even clinically 


ied. Unfortunately, it has not proved possible to confirm 
reputed strain variations In the laboratory In a satisfactory 


heless, variation in strain of organism must be kept in 


as a possible, perhaps even probable, explanation of variation 
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in the course of the infection, though proof of the hypothesis must 
wait upon the so far unaccomplished successful cultivation on arti- 
ficial media of virulent 7. padlida. 

Eaxtraneous Factors. The influence of intercurrent disease, espe- 
cially intercurrent infection, on the course of syphilitic infection 
cannot be accurately evaluated. In associated tuberculosis and 
syphilis, there is some evidence, not too convincing, of effect of one 
upon the other (Padget and Moore!’); but in other associated dis- 
eases, there is only the vaguest speculation. 

Only two extraneous factors can be implicated as even a probable 
influence on the course of syphilis: pregnancy and nutritional de- 
ficiency. It seems reasonably clear that in some as vet unidentified 
manner, pregnancy exercises a favorable influence on syphilitic 
infection (Moore®*> and Kemp"); and at least probable that 
nutritional deficiency, especially of vitamin A, B, or both, may pre- 
dispose to the development of certain forms of neurosyphilis, espe- 
( lally tabes dorsalis (Moore and Woods'"’). 

No extraneous factor can be suggested, however, to account for 
the variable course of untreated syphilis as observed in an entire 
syphilitic population. 

The Defense Mechanism of the Host. It is quite clear to the student 
of infectious disease that human beings vary enormously in suscepti- 
bility to many of them, and in the severity of their manifestation. 
At one end of the distribution scale is a small group of“ non-suscepti- 
bles,” rarely if ever attacked by acute infections, and if so only 
mildly ill; at the other, an equally small group of “ susceptibles,” 
prone to many infections and seriously affected by all of them. The 
majority of the population stands midway between these two 
extremes. 

The explanation for this epidemiologic phenomenon appears to lie 
within the individual and to be dependent on factors loosely em- 
bodied within the term “human constitution.” 

As applied to syphilitic infection, this inherent variability in 
human constitution does not extend, as with certain acute infec- 
tions, to natural immunity against infection, since, so far as is known, 
all human beings are susceptible; but it seems the most likely 
explanation of the variable course of disease in infected persons. 

The literature on the relationship of human constitution to disease 
is already vast and rapidly growing. No attempt will be made to 
review it in detail. We point out only that emphasis is shifting 
from the anthropologic and anthropometric approach of earlier 
workers (cf. especially Draper®) to a more purely biologic approach. 
To many workers, including ourselves, it seems probable that 
whatever the relationship between bodily habitus and degenerative 
or metabolic diseases may be, this relationship can hardly be as clear 
cut to infectious diseases, acute or chronic. Here the relationship 
must depend upon inherent biologic factors, such as, for example, 
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the variable ability of different persons to produce antibodies to 
organisms or antigens. There is as vet no clear cut evidence that 
biologic constitution,” if one may coin the phrase, is related to 
ph ical constitution.” 
Even the literature on the relationship of human constitution to 
philitic infection is so large, so vague and diffuse as almost to defy 


adequate discussion. There are, for example, many studies, espe- 
cially recently from our own clinic, which show quite clearly that 
race (Turner® and Zimmermann”) and sex (‘Turner® and Moore*:?) 
profoundly modify the individual’s reaction to 7. pallidum. In 

respects, from the predominating type of early tissue reaction 
to the relative incidence of such late manifestations as cardio- 


ascular or parenchymatous neurosyphilis, syphilis differs in the 
Negro and white races. Both in experimental animals and human 
being philitic infection is milder in females than in males. 


These facts have been repeated]y observed, but as vet there are 
neither definite information nor adequate hypotheses as to why they 


ould be 
Excluding from further discussion these two factors of race and 
ex, the literature is fortunately summarized (discursively) in two 
monographs: to 1929, by Kénigstein and Wertheim," and to 1937 
by Curtius, Schlotter, and Scholz.6 From them, the following dis- 
on Is drawn. 
Certain clinical facts seem clearly agreed upon, and are related by 


st observers to “human constitution.”” There is no proof of 
omplete innate immunity” to syphilis in human beings, though 
wh a suggestion is contained in the observation (Brandt*) that 
prostitutes who have not acquired the disease within the first 3 
ears of practice rarely do so later. There are frequently repeated 


ombinations of several syphilitic symptoms (é. @., the association of 
tis, the folliculo-papular syphilide, and hydrarthrosis in Negroes 
vith early syphilis) or of involvement of paired organs (cochlear 
erve lesions). An extensive early tissue reaction (florid early 
econdary syphilis) seems to protect the patient against the subse- 

ent development of parenchymatous neurosyphilis; while con- 
ersely, paresis and tabes tend to occur in those whose outward 


evidence of early tissue reaction was minimal or lacking. Likewise, 
enign late (allergic gummatous) syphilis rarely precedes or is 

sociated with parenchymatous neurosyphilis. The disease is 
ilwavs more severe in floridity of early lesions and in incidence and 
extent of gummatous late lesions in “virgin soil,’’ e. g., a popula- 
tion into which it has just been introduced, than in a population in 
vhich it has been present for many years. 

Hereditary factors have been studied; and there is some evidence, 
not very convincing, that “degenerative,” 7. e., parenchymatous, 
neurosyphilis is more frequent in families in which other degenerative 
diseases of the nervous system tend to occur. 


i 
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It has been repeated] suggested, but never proved, that syphilis 
acquired at an advanced age is more serious than in early adult life. 

Many attempts have been made to link body habitus with cardio- 
vascular and neurosyphilis. Neusser'’ thought that “hypoplastie”’ 
individuals are particularly disposed to the localization of syphilis 
in the aorta but according to J. Bauer? and to Bartel,! the “di- 
gestive’? and “muscular” tvpes are those particularl disposed to 
aortitis. While they used somewhat different classifications of 
habitus, Stern,** Hirschl-Marburg,"' and Rasdolski?! are reported 
to be in essential agreement regarding the relation of habitus to 
paresis and tabes; they found that paretics tended to be hyper- 
sthenic and tabetics hyposthenic. Gwyarfas,'® in a small series, 
reported reverse findings. 

KOnigstein and Wertheim™ summarize some of their own investi- 
gations on constitution and syphilis. They state that their results 
are based on an investigation of 10,000 cases but give few specific 
data. They use the classification of habitus as normal tonic 
sthenic), hypertonic (hy persthenie hypotonic posthenic) and 
occasionally use also the term asthenic. They believe that papular 
eruptions and leukoderma are most frequent among hvposthenics; 
alopecia is more frequent with hyvposthenics and sthenics: recidive 
eruptions are most common with hypersthenics; malignant syphilis 
(report based on 36 cases) occurred oftenest with hyposthenices and 
next oftenest with hypersthenics. They also tried to correlate 
spinal fluid abnormalities in secondary syphilis with habitus but 
found no essential difference between the different hod, types. 
They do report that hyposthenics with papular exanthems had a 
definitely higher incidence of spinal fluid changes than did sthenics 
with the same type of eruption. They attempt a correlation of some 
manifestations of early syphilis with hair color and report that 
recidive eruptions and alopecia are more frequent with blonds than 
with brunettes, while the reverse holds true with leukoderma. 

Kénigstein and Wertheim mention several observers who have 
found that the rapidity with which seroreversal occurs under treat- 
ment can be correlated with blood group. Persons belonging to 
group “O” become seronegative most rapidly; those belonging to 
group “ A-B” most slowly. 

Since 1929 a number of articles have been published dealing with 
constitution and syphilis, particularly in the European literature 
Most of these contribute little to the subject but some are worthy of 
mention. 

Reiter” in 1929 carried out experiments to test the hypothesis 
that relative and absolute disposition to infectious diseases is based 
on certain constitutional metabolic peculiarities. He selected 
cholesterol metabolism as the factor to investigate and syphilis 
as one of the diseases. He conducted experiments on a limited 
number of human syphilitics and on a still more limited number of 
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rabbit llis conclusion was that the growth of 7. pallidum is 
ored by high cholesterol content. However, he found what he 
dered to be evidence that the blood cholesterol of patients who 

id developed neurosyphilis (mostly paresis or tabes) were lower 


the average. He extended his hypothesis to include this ob- 
assuming that in individuals with syphilis and low 
| cholesterols, the conditions in the tissues generally are rela- 
orable for 7 pallidum, sO the organisms seek out organs 

gh cholesterol content, in this case, brain and spinal cord. 


recorded data are not at all convincing proof of his conclusions. 
Dujard first (1922) advanced the theory that the type of 
tient might ultimately develop could be determined by 

rader! test with horse serum (0.2 ce.). His theory was based 


ne of ro-allergy and his belief that individuals 

( ped fulnimata were allergic and those who developed 
re and tabes were anergic. His doctrine of hetero-allergy Was 
In sensitized to one specific antigen is at the same time 

ed to other non-specific antigens. Accordingly, a patient 

it to develop gummatous syphilis would react intra- 

all th horse serum as well as with luetin, while the reverse 

d hold true with paresis and tabes. Sézary and Coumetou™ 
iewed Dujardin’s publications’ ** and presented con- 
evidence that neither the hypothesis nor the observations 


erkel and his associates?’ in 1930 inquired into conditions pre- 

y to the development of cardiovascular syphilis. They 
egarded adequate treatment, particularly in the early stage, as 
e 4 t nportant factor; but also believed that constitution 
ibit and “underdevelopment and weakness of the cardio- 
em’) and unfavorable influences in the environment 
re portant. Of their patients with cardiovascular syphilis, 

ere of the knic habitus. 
aZzal t In 1952 reported on the rédle of constitution in the de- 
late syphilitic changes, particularly aortitis. He 

estigated 200 men and 100 women, supposedly selected only in 

e sense that they had had the disease for at least 10 vears unless 
ey had already developed late manifestations. He compared the 

the disease with habitus (Kretschmer’s classification) 

d concluded that the pyknic type showed the most tendency to 
he development of aortitis. 

Guirdham® in 1936 investigated the body type of the general 
27 patients with paresis, using both Pignet’s measure- 
ents and Pignet’s index calculated from Kretschmer’s average 
figure lle concluded that variations in weight in paresis were 
iient to change the classification. He also concluded that his 
lata do not afford a basis for assuming that any one type is 
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predisposed to paresis, but does not preclude the possibility that 
paretics are relatively more pyknic than tabetics. 

Curtius, Schlotter and Scholz> carefully studied a group of 101 
tabetics and their families, and by the same methods, a control 
series of 200 cases of non-tabetics and their families. They found 
that while there was no significant difference in the two groups as 
far as body type was concerned, there was a correlation between 
body type and the severity of tabes. Tabes tended to be more 
severe in the slender (asthenic) individual than in the more broadly 
built (hypersthenic) individual. That the asthenic habitus was not 
the result of tabes they attempt to show by early photographs of 
patients and by examination of their families. ‘Tabetics more fre- 
quently had neurologic and psychiatric disorders antedating the 
development of their tabes, and their families a higher incidence of 
epilepsy, feeble-mindedness and psychoses than the control series. 
Tabes, and particularly “rudimentary” tabes, was commoner in 
the families of tabetics, while other forms of central nervous system 
syphilis were not. These authors investigated other factors, such 
as the vegetative nervous system, the arrangement of capillaries in 
the nail bed, endocrine glands, blood picture, blood type, allergy, 
and so on, without finding significant differences between the test 
and control groups. They do not consider the possible relationship 
between tabes and nutritional deficiency. 

Method of Study. In spite of the vagueness of results achieved 
thus far, it seemed advisable to study the problem of the relation of 
constitution to the course of syphilis by a biologic rather than an 
anthropologic approach. To eliminate the factors of race and sex, 
whose effect on the course of syphilis is well known, the study was 
limited to white males who had developed the following types of 


syphilis: 1, late latent syphilis of 15 to 20 vears’ duration; 2, gum- 
matous syphilis; 3, degenerative—fibrotic syphilis: (a, cardio- 


vascular; b; tabes or paresis). The patients were also to have had no 
treatment—particularly in the early stage—or wholly inadequate 
treatment. Data gathered on them included a detailed history of 
the syphilitic infection, the number and severity of other infectious 
diseases they had experienced, active and passive immunization and 
allergy. Information was also secured on positive physical findings, 
necessary routine laboratory work (including routine serologic tests 
for syphilis, spinal fluid findings, Roentgen ray studies of heart and 
aorta) and special investigative laboratory data. These special 
data included quantitative Wassermann tests, results of revaccination 
with cowpox, luetin tests, blood group, horse serum sensitivity, Dick 
test, Schick test, and quantitative tuberculin test (clinical and 
roentgenologic evidence of tuberculosis being absent in all). In 
order to facilitate the gathering of data, special blanks with desig- 
nated spaces for different data were printed and were filled out on 
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ach patient studied in the investigation. — (( ‘opies of the recording 
anks are available on request.) 

\s the stud) progressed it became apparent that the rigid criteria 
et up for the selection of material made it difficult to secure patients, 
articularly in a clinic whose clientele was predominantly Negro. 
1 criteria were therefore relaxed somewhat to permit the selection 
patients whose late latent syphilis was of only 10 vears’ duration; 
and patients with gummatous or degenerative late syphilis were 
elected even if they had had a good deal of treatment, provided it 


as administered late enough in the course of the infection not to 
have influenced the immune state to any great extent (7. e., after 
he fourth vear). In spite of these relaxations it was not possible to 
ecure enough suitable patients in the period available for the study 


provide real statistical significance. 


Technical oo of Study. The Roentgen ray studies of heart and 
| fluoroscopy and posterior-anterior and left anterior oblique 
rams. The quantitative Wassermann tests represent titered 
e complement fixation tests. In the revaccination tests with cowpox, 
vell as vaccinia reactions were recorded as positive; the tests 
the “multiple pressure technique.”” The luetin tests were 
ed with “organic luetin” furnished us by Dr. George W. Raiziss 
lermatological Research Laboratory. Horse serum sensitivity was 
lermally by the injection of 0.1 ec. of 1 to 100 dilution and 
by the instillation of several drops of a 1 to 10 dilution of 
rum. The quantitative tuberculin tests were performed with 

ed dilutions of “old tuberculin.” 
Results. ‘The results of the study are presented in Tables | and 2. 
data are presented on 7 patients with late latent syphilis, 10 patients 


th gummatous syphilis, and 19 patients with “degenerative- 
fibrotic philis. Of the 19 patients in the latter category, 6 had 


bes, 4 taboparesis, 6 paresis, and 3 had cardiovascular syphilis. 

In Table | are summarized the data from the study of the patients 

ative to the frequency and severity of past infectious diseases and 
» allerg No conclusions are permissible, though it is suggested 
that the severity and frequency of the acute infectious diseases are 
higher in patients with long-standing latent syphilis than in those 
vith various late manifestations. 

In Table 2 are summarized the results of the various tests for 

munity done on the patients. As was to be expected, the inci- 
dence of positive luetin tests was highest in patients with gum- 
matous syphilis; in contradiction of Dujardin,’ *** there was no 
relation between skin sensitivity to luetin and to horse serum; in 
onfirmation of Moore and Eagle,"* there was no relation between 
quantitative Wassermann titer and ty pe or severity of disease. For 
the other observations enumerated, the number of cases reported is 
too small to justify conclusions. 

Discussion. ‘The purpose of this article is to emphasize a method 
of approach and to encourage others to attack the problem from 
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1.—Husrory or INFecTIOUuS DISEASES AND ALLER 
Average 1 
infectious Extreme of 
No. of CLISeASt CLISe nist \ \ 
[ype of syphilis patients. index indices 
Late latent 7 13 1 definite 
histe ; 
urt 
one 
history 
eczemn’ 
Gummatous 10 definite ( 
histo 
( 
legenerative fibrotic 19 7 definite def ‘ 
ardiovascular, tabes, lL hist 1 hist 
paresis 
‘ 
In taking history of infectious diseases on eacl patien ul tter \ min ) 
estimate the severity of each disease by the 1, 2. 3. 4 gradir mi 1 ise 
icle x was determined for each patient by the a ldition of seve os ‘ 
ous diseases which patient had suffered 
In the 7 patients ¢ illed Late latent the classificat on of 2 © quest 
In 1 case, a lumbar puncture could not be obtained: in the second se the 
had been classified as Late latent Dut i subsequent examinat or iled tl ‘ i 
tum of a juxta-articular nodule and a history of 2 others which had dis Dpenre 
with treatment 
In the “Gummatous" group, there was 1 patient in whom the hist wis 
ible, partly on account of language difficulty. If he is omitted thers e 9 patient 
with disease index of 7 
In the ** Degenerative-fibroti« group, 8 of the 19 patients had | es of i 
tious diseases which were none too reliable If they were omitte there are 11 
patients with an average ‘‘disease index’’ of 9 Also in this group, 9 of the | ents 
with neurosyphilis had apparently had some arsenical treatment y early in the 
yjurse of the disease which m vht have influenced them to devel | enst m ‘ 
serious type of neurosyphilis 
TABLE 2 Tests or IMMUNITY. 
Re 
N Wa " 
| Revaccina B Hors 
ist t erul D 
t wit 
M 
\ 
7 M 
‘ { M 
l \ 
not 
G 0 7—p No p 10M } 
1—?(KI?)) 3—III M 
1—I\ 10 
tested 
Degenerative 19 7—pos 4——po 2 I Ni po 1: 100M y 
fibrot } positive 3 on S—1:10N 
tabe uncertain of | tested M 
pare previous 1: M 
cardiovas- vaccination not 1—10) ne 
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It is admitted that because of the rigid criteria for the 
f patients and the limited period of time available for the 
the unber of patients here studied is not large enough to 
e statistical significance to differences in data. 
timate aim of such a study is the securing of data sufficient 


ne to predict the eventual outcome of infection in an 
ndividual with $\ philis if he is untreated earl) in the course of his 
CLS I] might allow real individualization of treatment. 


+} 
«ctl it 


poor prognoses might be given more and perhaps 
ferent treatment than others, and other clues might enable the 
pplementing of ordinary methods of treatment. 


tl itients of this study, the immunologic background to 
( has hee emphasized. Added desirable observations 
ld be tibody production to bacterial (e. g., typhoid vaccine) 
reign protein (¢. g., egg white) antigens. There are of course 
eans of testing qualitatively and quantitativel) for 
gainst syphilis; and the mechanism of antisyphilitic 
t av well not be comparable to that of most infectious 
east Che evidence so far available indicates that immunity 
pl predominantly tissue rather than humoral, and perhaps 
rable to immunity in tuberculosis than to that in acute 
fectie liseases. Possession of more knowledge of immunit) 
pt d Ways to test for it would be invaluable and should 
te to a great extent the study of constitution and syphilis, 
d the dev opment of methods of prognostication. 
Summary. ‘he literature on the human constitution and syphilis 
been briefly reviewed. A method of attack on this problem has 
been outlined and the potentialities emphasized. Data from cases 
tudied manner have been presented 
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IN prey ious reports a flocculation reaction has been described 
which is usually positive in diseases characterized by diffuse inflam- 
mation of the liver parenchyma.'*’ Details of the test have been 
described elsewhere. In brief, it consists of adding an emulsion of 
cephalin and cholesterol to diluted serum and noting the degree of 
flocculation and precipitation after 24 and 48 hours. The serum 
of normal subjects gives a negative test. Likewfse, the sera of 
patients with disease of the bile ducts or chronic passive congestion 
of the liver usually give negative tests,* whereas cases of hepatitis 
(catarrhal jaundice) give positive reactions during the active stage 
of the disease. 

It has already been indicated"? that the test may be either positive 
or negative in cases with cirrhosis of the liver. It is inferred from 
studies on hepatitis that there may be concomitantly active injury 
to the liver cells in this disease. Cirrhosis, however, may be entirely 
quiescent; the scarring indicating a healing of some injury in the 
past. In such cases a positive flocculation would not be expected. 
With these assumptions in mind, the sera of a group of patients 
with cirrhosis of the liver were tested at various stages of their 
clinical disease. 

For the past 4 years cirrhosis of the liver has been investigated 
by one of us (A. J. P.) at the Research Service of the First Medical 
Division at the Welfare Hospital, New York City. The beneficial 


* A recent publication by Pohle and Stewart? reports positive flocculation in many 
cases of chronic passive congestion of the liver and obstructive jaundice. The 
cephalin employed by these investigators was used directly after preparation and is 
obviously more sensitive than that used in the present studies. Our cephalin is aged 
in the air and sunlight for about 6 weeks until it becomes dark brown and gummy 
In consistency. 


| 
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etfect ora hy 


ghly nutritious diet supplemented by vitamin B con- 

centrates has already been reported? and more detailed analysis of 

s now in preparation. In brief, the clinical progress in 
this cirrhosis group can be classified as follows: 


mprovement 


\ significant number of patients show clinical 
This is characterized by gain in weight and strength, 


vermitt the patient to resume his usual activity; by disappear- 
ce of ascites, edema, and jaundice without recurrence; by changes 
erum proteins, bromsulfalein dye test, and Takata-Ara test 
towards normal values. 
 & al. This group is composed of patients who show only 
irtial clinical improvement for months or years. They do not 
ecover robust health. Certain of these die apparently from “simple 
failure’ of the liver. In other instances a fatal relapse is precipi- 
ited by intercurrent disease. 
l ont thle. 


Certain patients continue a progressive down- 
ourse despite all forms of therapy. 


reporting briefly a correlation of the cephalin flocculation 


h the clinical course in a group of 40 selected cases of 
the liver chiefly of the alcoholic tvpe, some of whom 
followed 3 vears or longer. Detailed descriptions of the 

al features are not included as they are to be presented by one 


the authors elsewhere. Chemical data also are not reported here 
though the course of the disease was followed repeatedly with 
erum protein studies, bromsulfalein determinations, icteric index 
alues and ‘lakata-Ara reactions. 

It has been impracticable to conduct the cephalin flocculation 

idies in a systematic manner in all instances. In certain cases 


tial test was not performed until after a favorable trend had 
been established 


because of the 


In others only a single determination was made 
rapid demise of the patient. In the majority, how- 
er, a test was made approximately every 3 months. 


vere 


Readings 
consistent from time to time and any changes mark- 
ng a trend in the reaction were usually gradual unless an acute 
pisoce ntervened., 

Che 40 cases of hepatic cirrhosis are presented in Table 1, accord- 
g to the type of the cephalin flocculation reaction: those with 


I tent strong reactions (++++ and +++); those with 
minishing reactions over a course of months or Vears, those 
th persistently negative or weak reactions (neg. and +). 
( {RELATION BETWEEN THE CEPHALIN FLOCCULATION REACTION AND 
( caL Course or 40 Patients With CIRRHOSIS OF THE LIVER 
Stationary or 
No. of infavorable Favorable 
ition react cases Died course, course, 
P vy strong 17 12 | l 
P ely diminishing 12 3 0 9 
Persistently weak or negative ll 3 0 Ss 


¢ 
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Twelve of the 17 cases with persistently strong reactions pre- 
sented in Table 1 have died. Seven of these had a rapid downhill 
course. In 5 cases an initial improvement was poorly maintained, 
and it was followed by relapse with the return of ascites, jaundice, 
and ultimate death. Of the 5 living patients, 4 are doing poorly, 
whereas | appears to be in good health. The latter case is some- 
what atypical, since the patient is a non-alcoholic, and since his 
cirrhosis is complicated by myxedema. 

The outcome has been considerably more favorable among the 
12 patients who have gradually developed weaker flocculation reac- 
tions. Many of this group, when first observed, were indistinguish- 
able clinically from the more severe cases. Hlowever, their course 
after entry to the hospital was more favorable. Relapses seldom 
were observed. Although there were 3 deaths in this group, onl 
one instance was directly attributable to cirrhosis of the liver. This 
patient, who had shown marked improvement, died from a massive 
hematemesis following an alcoholic spree of several weeks. In some 
instances the flocculation test changed along with the general clin- 
ical improvement, while in others there was a lag of 6 or more 
months before serologic differences were detected. 

There are also listed 11 cases which had weak or negative floccu- 
lation tests persistently. Kight of these have had a favorable clin- 
ical course. In this group 3 showed marked improvement before 
the initial tests were done. It is possible that they would have 
shown positive tests at the onset, and might therefore have been 
classified with the preceding group. 

However, 5 patients in this group have died. At autopsy, one 
showed moderate portal cirrhosis together with extensive portal and 


mesenteric veln thrombosis. There is suggestive og ile hee that the 


other 2 deaths were not due to liver failure. Unfortunately autop- 
sies were not done. One of the patients in this group, apparently 
with typical cirrhosis, has shown an unusually sluggish recover) 
from liver failure. There remain, therefore, 4 instances in which 
a negative test possibly may have been misleading as an index of 
a quiescent disease process. 


[nitial tests (Table 2) on the sera of our patients show that there 


is no correlation between the flocculation reaction and the presence 


or absence of ascites. Llowever, in the presence of jaundice and 
ascites, or of jaundice alone, the test is rarely, if ever, negative. 


TABLE 2.—CORRELATION BETWEEN THE CEPHALIN FLOCCULATION REACTION AND 
SYMPTOMATOLOGY IN 40 PATIENTS Wits CIRRHOSIS OF THE LIVER 
stror Wea 
Total ositiy NI t posit 
No. of 
Ascites and jaundice 14 7 7 
Ascites alone 13 6 4 5 
Jaundice alone } 2 
No jaundice, no ascites v 2 2 5 


No, of cases 40 17 13 10 
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hese findings are supported by many isolated observations on 
er patient with cirrhosis of the liver of the Laennec type. Nega- 
e reactiol are occasionally encountered, however, in CAaSCS of 
iryv Cirrhosis with jaundice where intrahepatic obstruction of the 

e duct a feature. 
Discussion There are numerous tests that reveal changes In one 
nother function of the liver, but there are few that aid in gaug- 
e severity of the disease process in terms of life expectancy. 
rom the limited number of observations in this study, it appears 


patients with cirrhosis of the liver the prognosis is grave 

rhe thie locculation test. Is persistentls positive. On the other 
he change from a positive to a negative test in a patient 

be regarded as a favorable prognostic sign. Although the data 
too te to be con lusive they suggest that the flocculation test 


ay aiue im prognosticating the course of this disease. It 
ped that further application of the test will define more clearl) 


ts of its usefulness 
We have observed that the diagnosis of cirrhosis must be made 
th resel tions when the flocculation test Is constantly negative. 
e, a number of cases of presumptive cirrhosis because 
te ive e entually proved to be Pick’s disease, thrombosis 
e portal ein oor neoplasia of the peritoneum. In several 
tance o with negative flocculation reactions, cases with esoph- 


tric varices have been observed in which no lesions in 
Cl ere present at operation or autopsy. Hepatomegals 
egative flocculation reactions is commonly observed in alco- 
ect These cases are often mistaken for cirrhosis, but 
biopsies indicate that the underlying lesion consists of 
ration of liver cells rather than parenchymal disintegra- 
replacement by connective tissue. It is not vet determined 


hethe! rrhosis is an end stage of these fatty changes or whether 
he fatt er is especially subject to damage by unfavorable con- 
t may coéxist. Our observations with the cephalin floc- 
ition test favor the latter view, for positive reactions seldom 
peal cases of fatty liver unless inflammatory or acute degen- 
e changes are also present. 
Conclusions. ‘he cephalin flocculation test has been employed 
1) cases of cirrhosis of the liver that have been treated with a 
yl itritious diet supplemented by vitamin B concentrate. A 
rrelation has been made between the clinical course of these 
itients and the intensity of the reaction. 


he ultimate prognosis in patients with Laennec’s cirrhosis 
owing persistently strong positive reactions is not favorable, irre- 
pective of apparent clinical improvement. 
rogressive decrease in the intensity of the cephalin floccula- 
reaction often accompanies clinical improvement and a return 
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of blood proteins to normal values. Relapses in this group are ( 

relatively uncommon. 
so: & negative reaction does not exclude the diagnosis of cirrhosis. - 

However, patients with persistently negative tests tend to have a 


relatively favorable course. 

t. The intensity of the flocculation reaction does not parallel the 
presence or absence of ascites In cases of cirrhosis of the liver. [How- 
ever, no cases of alcoholic cirrhosis with jaundice have been encoun- 
tered giving a negative reaction. 
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HEMATEMESIS, melena or both, unattended by pain is a common 
enough observation. Recurrences are the rule, the hemorrhages 
come without warning and in the intervals svmptoms referable to 
the gastro-intestinal tract are absent or trivial. The diagnosis of 
duodenal ulcer is conventionally made. As soon as the patient's 
condition warrants, a gastro-intestinal Roentgen ray examination 
is done and the usual findings are negative, or at best reveal a slight 
deformity of the duodenal cap. If such a deformity is reported, the 
diagnosis of duodenal ulcer is considered clinched. If the Roentgen 
ray is reported negative, the ulcer is regarded either as healed, or 
not sufficiently phy sically pronounced, or so situated that it escapes 
recording on the Roentgen ray film. Such a case constitutes one 
of the commonest of hospital records under the classification of 
“bleeding duodenal ulcer.”’ 

[t is obvious that such a case may not be considered closed because 
there are many causes for painless gastro-duodenal hemorrhages 
aside from peptic ulcer. For this reason, we have reviewed all cases 
of painless gastro-duodenal hemorrhages that have come to autopsy 
in this hospital during the past 15 years, and those in which a suffi- 
cient resection was done to permit an anatomic diagnosis. We have 
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mitted es where simple exploration was performed because 
<ploration, no matter how painstaking, is a notoriously uncertain 


| 


Case Abstracts. Case 1 (Path. 625: 


( 


(Path OH516) 


in respect to the discovery of a bleeding lesion. Cases with a 


nly of occult blood have been excluded; only those that pre- 
Cl ted 


a considerable hematemesis or melena, associated with an 


preciable anemia and clinical symptoms of hemorrhage (dizziness, 


neg fall in blood pressure), have been accepted Moreover, 
of the jejunum, ileum and colon have not been considered. 
re ere left a total of 14 cases. A brief report of ear h follows. 


203 Female, aged 68. Fever, chills 

2 weeks. On one occasion had blood in stool. Clinical 
perinephric abscess and pyelonephritis; right ureter 
tion: pyelotomy. On 7th day patient vomited. Gastric 
‘urulent pyelonephritis. Thrombophlebitis of renal vein 
y into inferior vena cava. Multiple emboli of branches of pul- 
rte! t! Emphysema. Chronic 
stomach with old blood in the 


multiple hemorrhagic infarcts 
Multiple erosions of the 


\ case of sepsis following renal infection The painless 
irose lrom multiple erosions of the stomacl 
2 (Path. 7583 Male, aged 46. A case of familial hereditary 


Umbilical pain after meals. Aspiration of stomach showed 
ir vears later an enlarged spleen and gastric retention of 


nn last admission, history of dizziness, faintness and black stools 
previously 
Chronie thrombotic obliteration of portal, splenic, mesenteric 
veins. Multiple peritoneal adhesions, Dilation of esophageal 
eins; healed ulcer of duodenum 
\ case of multiple hereditary telangiectasis; healed ulcer of 


rtal obstruction of unknown etiology. 


The painless melena 
obstruction, 


ith. 5951 Female, aged 24. History of probable gastric 


\ few days before death, severe hematemesis is followed by 


Generalized lymphosarcomatosis, 


hemorrhage arose from 
a gastric tumor 
Lymphosarcoma; hematemesis from a gastric tumor. 

Case of aplastic anemia with purpura; hemorrhages 
d throat; hematemesis. 


(plastic anemia; hemorrhages in kidney, stomach, lung and 


(plastic anemia, 
Path 6720 . 
a 


Male, aged 48. Seven years belching and regurgi- 
1; no pain 


Two years occasional attacks of dizziness; 6 weeks 
dizziness, increasing pallor, weakness. Hemoglobin 32‘;; stools 
itive, 4+. Transfusion of 500 ec. of blood. Roentgen ray 

irregular bulb and a small pocket on the greater curvature of 
il bulb near the base. Partial gastrectomy. Resected specimen 
ileer on the superior wall of the first portion of the duodenum; 
th 6 erosions varying from 4 to 10 mm. in size not involving the 


Bleeding arose from ulcer of duodenum, gastritis and erosions. 


| 
( 
{ 
( eaied al 
ed 
tu | 
ved a 
ISTTITis 
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Case 6 (Path. 7101). Male, aged 37. Swollen abdomen 2} months 


Enlarged liver, jaundice, cholemia. On day of death, hematemesis 
Autopsy. Endophlebitis obliterans of hepatic veins, gastrie erosions 


Case 7 (Path. 7132). Female, aged 64. History of spells of vomiting 
tor vears. Following operation for cataract, developed uncontrollabl 
vomiting with dehydration, azotemia and acidosis. Vomited large amount 
ot bright red blood 

dopsy. Pyonephrosis; healed duodenal uleer: neoplasm of sigmoid 

Summary. Cause of bleeding? 

Case 8 (Path. 8258 Male, aged 50. Twelve vears ago and again 3 
vears later hematemesis and melena with fainting. Well up to 3 davs ago 
when there was sudden onset of melena and fainting Hemoglobin 34 
despite several transfusions. On day of death, fainting, shock 

Lutopsy. Multiple fresh erosions and hyperplastic gastritis, Healed 
peptic ulcer, 

Summary. Healed peptic ules r: gastro-intestinal hemorrhage Irom tres] 


gastric erosions and gastritis 
Case 9 (Path. 89983 Male, aged 60 Anorexia, d ness 3 davs 
hematemesis of a pint of blood and clots, later another large heraatemesi 
Blood pressure 80-—50. Liver and spleen not palpable; died in coma 
lutopsy. Laennec’s cirrhosis 


Summary. Hematemesis due to Laennee’s cirrhosis the liver wit 
rupture of an esophogeal varix 
Case 10 (Path. 9761 Male, aged 59. Two vears ago, marsupializatior 


pseudocyst ol pancreas Vomited black liquid 10 ¢ 
pressure SO —60; severe anemia; 3 transfusions. Signs of myocardial failure 


ivVs ago Blood 


ind marked cyanosis; thrombosed veins of legs. Electrocardiogram showed 
poor myocardial function. 


lutopsy. Chronic peptic ulcer of first portion of duodenum: sever 
coronary sclerosis; myomalacia of left ventricle; chronic esophagitis and 
gastritis at cardio-esophogeal junction 

Summary. Painless gastro-intestinal hemorrhage from chronic peptic 
ulcer of duodenum; coronary sclerosis, and myomalacia of left ventricle 

Case 11 (Path. 5477). In 1927, attack of abdominal cramps followed 
by melena. Remained well on dairy diet for 14 years. Five hours befor 
idmission to the hospital had nausea, weakness, faintness and hematemesi 
of 2 full cups of blood. Hemoglobin slowly came down to 66 Roentget 
ray showed irregular contraction at midportion of duodenum. One week 
later partial gastrectomy. Duodenum shows very small areas of denude« 
mucous membrane with moderate infiltration of neutrophil nd eosinophils 
and histiocytes with beginning fibrosis; moderate infiltration with mononu- 
clear cells around Brunner glands. 

Diagnosis Duodenitis; probable healed uleer. Five vears later the 
patient feels perfectly well 

Summary Painless gastro-intestinal hemorrhage from small duodenal 
ulcer 

Case 12 (Path. 66848). Male, aged 21. Family history reveals on 


brother had a perforated duodenal ulcer: the other brother | id *duoder 
uleer with bleeding.” One week ago had melena followed by pallor and 
asthenia. Roentgen ray shows only an irritable bulb. Four years latet 
reports to hospital that he has had 6 attacks of melena. Hemoglobin 68 
At this time Roentgen ray shows irregular deformity of duodenal bull 
Operation, 1 month later, partial gastrectomy; no ulcer found 

Pathologic Diagnosis. Chronic gastro-duodenitis 

Summary. Repeated melena without pain; no ulcer, only gastro-duo- 
denitis. 

Case 13 (Path. 32749). Male, aged 37. In 1926, hematemesis 5 days 
before admission. Hemoglobin 25°, with 2 transfusions rose to 46 
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Partial gastrectomy; 2 small superficial erosions 


stomach Ten years later, patient perfectly well, 


Melena from gastric erosions 
t 2056025 Male, aged 55. In 
ermittent attacks of vomiting ol coffee-ground material 
stools, followed by weakness; no pain, Roentgen ray 

spital | year prey iously revealed ulcer.’ Roent- 
ter admission showed irregular duodenal bulb. Partial 
ed chronic duodenal ulcer Fourteen vears later, patient 


1926, patient admitted 


duodenal ulcer with melena and hematemesis. 
} cases of painless gastro-intestinal hemorrhage, 


causes of the hemorrhages: 


a 


( SES OF THE GASsT! DENAL HEMORRHAGE 


rtions are by no means accurate as far as the incidence 
nal hemorrhage Is ( oncerned, as these Cases 


ro-due de 
been admitted to the surgical 


I patients who have 

reo) ol gastro-duodenal eTOSIONS, 2 in association 
ulcer and 2 without, and | associated with endo- 
the hepatic veins. If we include the case of gastro- 
out erosion, we find that gastro-duodenitis with or 


ons is by far the most common cause of painless gastro- 


pepty 


ng in our series. By an erosion, we refer to a loss of 


eedil 
brane with necrosis and infiltration of the mucosa with 
Healing, as a rule, leaves no scar. The 


d histiocytes 
An erosion 


t penetrate through the submucosa. 


to what is sometimes termed “acute peptic ulcer” or 


ulcer.” It is practically always associated with a 
a duodenitis, or both. 
etic relation of peptic erosions to true peptic ulcers is 
much debated matter, aroused by Konjetsn) 's® views, 
that the genesis of ulcer is a gastritis or a duodenitis with 
formation of erosions. 
lent anatomic association of erosions and peptic ulcer 
ggests such a sequence. On the other hand, such a rela- 
unl be ace epted unreservedly , and for the following reasons: 
We have taken particular pains to note that in most patients 
have the clinical earmarks of an erosion with painless melena 


( these 

Ons 2 
ine 
if no CAUSE found 
{ el l ease 
! t omact l ‘ 
vitt purty i ] ist 
‘ erosions | 
re 
thy 
rt 
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or hematemesis, the characteristic psyche which precedes the onset 
of the ulcer for many vears Is entirely missing. One of us (Moschco- 
witz'' has described this type previously. Briefly, patients with 
peptic ulcer are intolerant, aggressive, “all or nothing” folk who 
have strong leanings to masochism and sadism. On the contrary, 
patients with clinical evidences of erosion are often calm, placid and 
phlegmatic. Nor have they the physical constitution of patients 
with peptic ulcer, as described by Draper.* They have not the 
“lean and hungry”’ look of Cassius, the wide angled jaws, the 
prominent masseters and facial lines, the hard and tense expression, 
or the tendency to erythremia. The importance of constitution in 
the genesis of peptic ulcer is steadily gaining in recognition so that 
at present peptic ulcer is viewed by many students of the problem 
as a true psychosomatic disease. Indeed, we regard the determina- 
tion or absence of this constitution as a vital link in the diagnosis of 
suspected ulcer. 

2. Erosions are frequently found at autopsy as surprise findings, 
unassociated with ulcer and without having given rise to the slightest 
clinical phenomena. Such erosions are especially observed in pro- 
longed sepsis. The possibility that, given time, such erosions may 
eventually develop into ulcer cannot be excluded. 

3. Experimentally, erosions can be produced, though with diffi- 
culty, by ligation or by embolization of the gastric vessels. Further- 
more, erosions are seen not uncommonly in the human stomach, 
accompanied by local arteriosclerosis. These erosions invariably 
heal within a short time without ever giving rise to the character- 
istic callous ulcer. Indeed, if it is eventually proven that an erosion 
becomes an ulcer, then the major problem is to discover the cause 
for the chronicity. Various investigators have succeeded in pro- 
ducing a chronic ulcer but by means that do not obtain in the human 
organism; for instance, by injecting chemicals in the neighborhood 
of the experimental ulcer, by repeated Roentgen ray applications, 
and SO On. 

Recently, Penner and Bernheim"? have made significant obser- 
vations that throw light upon the genesis of certain types of gastro- 
intestinal erosions. The not uncommon autopsy findings of post- 
operative ulcerative and membranous enterocolitis led Penner and 
Bernheim to investigate the cause of these lesions. In reviewing 
the histories of 20 such cases in this hospital, they found that invari- 
ably death was preceded by the clinical picture of shock. In a later 
publication™ they report 4 cases of acute ulcerative lesions of the 
esophagus and stomach which appeared post-operatively or subse- 
quent to diabetic acidosis. In both the intestinal and gastric lesions, 
the changes are the same. “The earliest changes are observed in 
the mucosa where vascular congestion and subsequent focal hemor- 
rhage, initially more prominent toward the base of the glands near 
the muscularis mucosa, are seen. Widening of the interglandular 
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roma Is observed, and the presence of mucosal edema. Focal 
cosa necroses appear, unaccompanied by any significant cellular 
action. More extensive necroses may penetrate the deeper layers 


the wall and be accompanied by an inflammatory cellular reac- 
With the early or superficial lesions, the submucosa, mus- 


aris and serosal laver may be without recognizable changes.” 
‘ ascribe these lesions to the Vaso-constriction conventionally 
ognized as the result of shock. Penner and Bernheim! °° sub- 
t experimental substantiation of this hypothesis by the reproduc- 


dentical lesions in the gastro-intestinal tract in various ani- 
by repeated intraperitoneal injections of adrenalin which caused 


ShHocK 


Penner and Bernheim believe that their observations explain 
ist repr rted Kiselsberg® of post-operative gastro-duodenal 
eeding hich he believed was due to retrograde embolism: the 


+} 


he cases reported by Cushing? of gastric erosions, 


ch he ascribed as neurogenic in origin due to lesions of the inter- 

or its Various pathways; and the acute erosions of the stomach 

duoc mn occasionally noted in severe burns and prolonged 


| be hazardous to apply Penner and Bernheim’s observa- 

genesis of all gastro-duodenal erosions. Clinically, 
hock follows and does not precede the onset of uncompli- 
ted eros in our reported series. The solution of the problem 
p 1p vhether prolonged vaso-constriction in the intestinal 
the result of another mechanism beside shock. In any 
ent, Penner and Bernheim’s investigation may help to explain 


he association of erosions with bleeding peptic ulcers in our series. 
live ¢ entuall accepted, Konjetsny’s Views concerning the 
thogene Ol pe ptic ulcer explain only part of the mechanism but 
eans explain the primary etiology of peptic ulcer, for 

reason that the cause of the gastritis or duodenitis still awaits 
facto! solution. Konjetsny’s belief that the gastro-duo- 

{ he result of a toxic or infectious process has not received 
eral acceptance; certainly it is not in accord with the known 
titutional and neurogenic background of peptic ulcer, nor to its 


netive localization, the incidence of the disease in regard to 
and age, and the tendency to recurrence. 
Of course it is conceivable that a true peptic ulcer with all its 
ialities as a focus of infection may, in some instances, give 
e to a gastro-duodenitis and thus pave the way for an erosion. 


tness, for instance, the not uncommon association of ulcerating 
ric carcinoma and erosion. In other words, an erosion of the 
tomach may be the result as well as the precursor of a peptic ulcer. 
\ll in all, in the light of our current knowledge, it is impossible to 


t upon a unitary etiology and biology of gastro-duodenal 
ion and its genetic relation to callous peptic ulcer. A splendid 


LY, 1041 3 
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opportunity for such an investigation is offered by repeated gas- 
troscopy ina suitable patient. As far as we are aware, the complete 
life cvcle of a peptic ulcer has not vet been demonstrated by a 
gastroscopy. 

Clinically, we can assert that erosions may have a different clini- 
cal picture se ae from that of the callous peptic ulcer. 

‘Two of the painless gastro-duodenal hemorrhages in our series 
were caused by chronic peptic ulcer. Eusterman® reports that 
hemorrhage was the sole symptom of benign or inflammatory lesions 
of the duodenum in 1.59% of 1OS9 cases. The reason why some 
peptic ulcers are painless is not clear. Crohn' believes that the 
absence of pain is due to lack of sensitivity. In his patients with 
peptic ulcer, complicated by hemorrhage, employing the Libman 
test, he found that in 40.8°% the patient was insensitive as compared 

12° in normal individuals. As this test is entirely a subjective 
one, one need be circumspect in its interpretation. In any event, 
it does not account for the absence of pain in the remaining 60° 
of sensitive individuals. Surely, pain in peptic ulcer is conditioned 
by factors other than the sensitivity of the individual. While there 
is still no agreement as to the cause of pain in peptic ulcer, Palmer 
and Heinz™ submit convincing evidence that the pain is conditioned 
primarily by the acid content of the stomach, and that it is not 
directly due to pvlorospasm, gastric mobility, or increased intra- 
gastric pressure, although these factors may be contributory. The 
size of the lesion has no bearing. Continuous neutralization of the 
acid slow], desensitizes the ulcer. 

In how far these factors may apply to the explanation of the fre- 
quent absence of pain in pure erosions of the stomach unassociated 
with peptic ulcer cannot as yet be definitely ascertained. The 
superficiality of the lesions in erosions may serve in part as the 
explanation of the absence of pain, but more detailed studies of the 
above factors are necessary. 

The one Case in our series, where no cause for the bleeding could 
be found although a completely healed duodenal ulcer was present is 
similar to that reported by Reichard.“ A non-demonstrable cause 
for bleeding has been reported not infrequently. Such cases were 
termed by Hale-White® “parenchymatous bleeding.” 
Kuttner,'® Reichard,"* Ewald.? These have also been re ported i1 
cholemia (deficient grag and vitamin K) and in vicarious 
menstruation. Dr. M. A. Kugel has told us of another case of 
severe painless sehaaTe and melena in which a subtotal gas- 
trectomy was performed; no cause for the hemorrhage was found in 
the resected specimen. Unfortunately, the record of this case is 
lost. 

The other causes of painless gastro-duodenal hemorrhage in our 
series require no comment. 
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Conclusion. [’ainless gastro-duodenal bleeding is usually the 
esult of erosions and duodenitis; less frequent are true callous 
eptic ulcer In one of our 14 cases no cause could be found. In 
tinless gastro-duodenal hemorrhage where Roentgen ray evidences 
{ peptic ulcer are absent or inconclusive, further study of the patient 
obligatory to determine the cause of the bleeding. The genetic 
elation ot gastro-duodenal erosions to peptic ulcer is discussed. 
In the light of our current knowledge it is impossible to insist upon 
tary origin of gastric erosion or upon its invariable genetic 
lation to callous peptic ulcer. 
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AN APPRAISAL OF THE MEDICAL VERSUS THE SURGICAL 
TREATMENT OF IDIOPATHIC ULCERATIVE COLITIS. 
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( tro-Intestinal Section (Kinsey-Thomas Foundation) of the Medical 

( {the Department of Surgery, Hospital of the University of Pennsylvania 
( LCERATIVE colitis presents a number of fundamental problems 
hat are as vet unsolved. The wide variety of therapeutic measures, 
employed in this disease and the frequency of unsatisfacteny 
results attest to the present deficiencies in our knowledge. Opinion 
divided first on the question of the specific bacterial nature of the 
ease. ‘Those who deny a known bacterial etiology also doubt the 
fheacy of so-called specific vaccines and sera, and rely solely on a 
imber of non-specific therapeutic measures. The second division 
opinion concerns the place of surgery in treatment of the disease. 
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The position taken in this matter depends in large measure upon 
one’s opinion of the efficacy of non-surgical measures. For example, 
in the Mayo Clinie since the advent of “ specific’? therapy the num- 
ber of cases treated surgically has progressively declined from 20°, 
in the period from 1919-1928 to 1.4% in the period from 1932-1936. 
On the other hand, those who have had less favorable experience 
with medical treatment employ ileostomy and analogous procedures 
in as high as 65° of patients with the disease.’ Such divergence 
of opinion emphasizes the need of obta.ning all possible data that 
bear on this controversial question. The present study, therefore, 
was made to determine whether medical treatment alone was 
superior to combined medical and surgical therapy in a group of 
patients with ulcerative colitis observed during the past 12 vears 
in this hospital. The follow-up analysis indicates clearly that those 
patients in whom one of various side-tracking operations was carried 


out are in better physical condition and lead more nearly normal 
lives than those treated medically. 


Method of Study. Two groups of patients have been selected from 
ward* and private practice. One group, 23 in number, consists of those 
treated by medical measures only; the other group of 27 were first treated 
by the usual medical measures and subsequently by one of various surgical 
procedures. Only the more severely ill patients, with protracted diarrhea, 
melena, fever and anemia are included in the medical group, while those 
with milder forms of the disease which are known to improve spontaneously, 
are excluded from the study. This was done in an effort to make the two 
groups as comparable as possible. Even so, those treated surgically taken 
as a whole, were more seriously ill, for surgery usually was employed only 
as a last resort. In other respects, however, such as age, sex, duration of 
illness and geographical location, the two groups are comparable. Seventy- 
five per cent of the patients were personally known to one or both of us. 
The diagnosis in every case was made after thorough clinical study which 
included repeated proctoscopic examination, at which time cultures were 
obtained from typical ulcers, microscopic and bacteriologie study of the 
stools and Roentgen examination after a barium enema. Evaluation of 
the results of therapy was determined after personal interviews and exami- 
nations, or, when this was impossible, by means of questionnaires sent to 
the patients and by communication with physicians now in charge of them. 
In two instances interviews were made by a hospital social service worker. 
In every case certain specific questions were answered, so that the data are 
uniform in content. Without exception the information obtained was 
considered by us to be adequate to permit an accurate evaluation of the 
patient’s status. 


Results. Vhe Medical Group. This group consisted of 23 indi- 
viduals, of whom 14 survived, 8 died of the disease and 1 of unrelated 
causes, giving a mortality of 349%. The 14 survivors included 5 men 
and 9 women. In these observations, made from | to 12 vears after 
the final discharge from this hospital, an effort was made to obtain 
both subjective and objective evidence of their subsequent physical 
status. A clear picture of the usual course of the disease and the 


* We are indebted to Drs. E. L. Eliason and I. 8. Ravdin for the privilege of 


studying patients treated on their surgical services, 
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timate prognosis for the average patient treated solely by medical 

easure the first requisite in deciding for or against surgical 

velve patients, 85° of those who survived, had had diarrhea 

ther continually (5 cases) or intermittently (7 cases) since the 

ess had begun, on the average, 6 vears earlier. Blood repeated] 

ppeared in the stools of two-thirds of the group, pus in one-quarter 

three-quarters. They had on the average 6 bowel 

ement daily (1 to 14). Only 2 patients were free of symptoms 

e of whom was a total invalid because of a complicating 

generalized arthritis. Although the group averaged 28 pounds 

e the minimum weight during their illness they were approxi- 

tel below their usual weight. One-half of them had had to 

irn to hospitals because of recurrences of the disease. Three 

ere COoMmpiete invalids who should have been in hospitals. All were 
der constant medical supervision. 

eemed to us important to learn the opinion that each patient 

neerning his own health. To the question “Do you consider 

elf cured of the disease?”’ they unanimously gave a negative 

Not one considered himself in excellent health, only 1 re- 


ded he ealth as good, 9 as fair, | as poor, and 3 were invalids. 
With respect to productiveness, dD were totally unable to do any 
k, 5 were capable of light work, and 4 could do medium- 
rk during remissions of the disease. All were therefore 

her partially or wholly dependent financially. 
Of the S fatal cases, 4 died after discharge from the hospital. 
While exact details of the immediate causes of death are not avail- 
Ne, it known that all had continuation of symptoms and ulti- 
tely died as a result of ulcerative colitis. The remaining 4 pa- 
tients died the hospital, | had extensive amyloid disease and died 
renal failure, 2 developed perforation of the colon with peritonitis, 
poproteimemic edema and anemia died suddenly at 

thout known cause. 

. Group. This consisted of 27 individuals, 14 males and 
femal Seven of the group died, giving a mortality of 26% 
he causes of death, which are discussed later, were as follows: 


es developed high intestinal obstruction and 1 adyvnamic ileus 

in the post-operative period, | man committed suicide 3 

veeks after operation, another made a highly satisfactory response 

ileostomy but developed multiple liver abscess 2 vears later. One 

an died in a state of severe malnutrition, hy pochloremia and dehy- 

lration soon after ileostomy. In the final case, death occurred in 
nother hospital following repair of a prolapsed ileum. 


[leostomy alone was performed in 12 instances, ileostomy with 
artial colectomy in 9, colostomy in 4, appendicostomy in 1, ileo- 
olostomy in 1. The technical surgical aspects of 17 out of 20 


ases are regarded as satisfactory. Three were, in our opinion, 
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inadequately treated by appendicostomy, cecostomy and _ sig- 
moidostomy which failed to divert the fecal current. The results 
in these instances, while not satisfactory, are nevertheless included 
in the consideration of the group as a whole. 

Without exception the 20 patients who survived operation are 
greatly improved in health. The average gain in weight following 
operation was 38.5 pounds, the greatest gain was 100 pounds, the 
least 15 pounds. In no case did fever continue except in the 3 inade- 
quately treated, in whom the disease recurred, with intermittent 
fever and melena. The red blood cell counts uniformly returned 
toward or actually to normal. Seventy per cent of the entire group 
led what they themselves described as a normal life, indicating that 
the limitations imposed by the operative fecal fistula did not consti- 
tute a significant handicap. Violent physical exertion was not possi- 
ble, but mild athletic exercise was entirely feasible. One man was 
able to resume his occupation as a construction engineer, operating 
a hoisting crane. 

Thirty per cent of the group were not able to return to an entirely 
normal life. Three laborers were unable to resume their previous 
occupations which involved heavy lifting and other strenuous exer- 
cise. Their disability was attributable to the nature of their occu- 
pations rather than to their physical condition, which was good 
enough to permit light work. Two others of the group, who were 
inadequately treated in one instance by appendicostomy and in the 
other by sigmoidostomy for a ruptured colon with a pelvic abscess, 
did not make complete recoveries. This must be ascribed to the 
inadequacy of the operations rather than to failure of surgical treat- 
ment. One woman, with coincident pulmonary tuberculosis, led 
a restricted life on that account although she had made great im- 
provement following ileostomy. We believe it fair, in summarizing 
this group of 6 patients, to say that every one was definitely im- 
proved following operation and that failure to return to an entirel) 
normal life was due either to inadequate surgical treatment or to 
circumstances unrelated to treatment. 

We desired to obtain the patients’ own opinion of the results of 
operation, for in advising surgical treatment the physician must 
consider the possibility of serious psychologic damage by an opera- 
tion which may profoundly, alter one’s outlook on life. We were 
therefore especially interested in the answers to three questions. 
“Do you consider your present health better or worse than it was 
before operation?”” The reply was unanimous, every patient con- 
sidered his health improved. “Do you consider yourself better off 
with an artificial opening than you were without it?” All but one 
replied in the affirmative, that is, an artificial opening was not con- 
sidered too high a price to pay for the improvement in health which 
resulted. “If you had to make the decision again would you be 
in favor of or against operation?” Eighteen out of 20 answered in 
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affirmative, the remaining 2 expressed certain qualifications. 
‘he most decided were those of a 20-vear-old single girl who, though 
felt that operation had saved her life, regarded as intolerable 
inconveniences, embarrassment and restrictions which it imposed 

her, and was flatly of the opinion that life would be unbearable 
th a permanent ileostomy. Hers was the only case in which the 

tomy fortunately proved to be temporary. She is now in normal 


Lit! He objec tions are not, therefore, to the final result, but to 
eans of bringing it about. One other patient who had not im- 
eds] appendicostomy was doubtful of its efficacy. 
entirely understandable, since this inadequate procedure had 
ted in most of the disadvantages and none of the benefits of 
treatment, 
Yf the 7 individuals who died only 3 had had time to gain a definite 
he results of operation. One was entirel\ satisfied, he 
1 resumed his work and for 2 vears, before the development of 
dabli mplications, had been completely rehabilitated. An- 
er com tted suicide 3 weeks after ileostomy. While he was 
U psvchotic it must be presumed that dissatisfaction with 
peration precipitated his suicide. A third man, also a psy- 


blem, definitely improved in health for 5 vears after 
but regarded it as a failure. He ultimately died after 


f repair of a hernia of the ileum because of his refusal to eat. 
of the 25 patients who expressed opinions, 19 were entirely 
fied, 2 were partially and 2 wholly dissatisfied with the results 
irgical treatment. 
he d ission of certain details of surgical treatment should be 


ced by the statement that we share the opinion of Cave and 
kie,® Cattell’ and others that the operation of choice is one which 


duces complete diversion of the fecal current at a point just 
mal to the diseased portion of the bowel. In the great majority 
tances this has required an ileostomy. At a subsequent time, 
ending upon the patient’s response to the preliminary pro- 
lure, removal of the diseased colon, preferably in 3 stages, should 
carried out. This general plan has been deviated from in certain 
tance lor example, 6 patients who had an ileostomy and noth- 
more have made dramatic recoveries and have maintained good 
th for an average of practically 3 vears. Under these circum- 
neces we think it justifiable to withhold colectomy until clear-cut 
dications for it appear, with the understanding that if good health 
not continue operation is advisable. 


In 9 cases partial or complete colectomy followed ileostomy for 

arious reasons: 4 did not make what we regarded as satisfactory 
overy after the preliminary operation, another had serious and 
peated hemorrhages from the colon, necessitating its removal, 
developed generalized arthritis which disappeared promptly after 
ectomy, | had a carcinoma of the colon which was removed during 
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the original operation. In general, we believe colectomy clearl 
indicated unless ileostomy results in complete return to normal 
health, with disappearance of bloody or purulent rectal discharges, 
and all svstemic signs of infection such as fever and leukocytosis. 

It is wholly unjustifiable, in the light of both our experience and 
that of others to regard any side-tracking operation in this disease 
as a temporary measure carrying with it a reasonable expectation 
that the normal fecal current may ultimately be reéstablished. As 


B 


l 1, Patient FE. L. 3 weeks after ileostomy and partial colectomy B, The 
same patient 1 year later 


mentioned earlier, in only one instance in our series was it possible 
surgically to close the ileostom) . The success in this case depended 
upon the fact that the atypical, segmental disease process, re- 
stricted chiefly to the transverse colon, cleared up in a year after 
ileostomy, leaving the rest of the colon essentially undamaged. 
\fter partial closure of the stoma the colon returned to its normal 
configuration and caliber, judged by Roentgen examination, and 2 
months later, in the absence of any signs of recurring disease of the 
colon, complete closure of the ileostomy was possible. The patient 


4 0 
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remained in entirely normal health for 10 months following this 
cedure Hlowever, this fortunate outcome is so exceptional! that 
t constitute grounds for offering what, in the great ma- 
of cases, will prove a false hope which only delays the success- 

readjustment of the patient to a sometimes difficult situation. 
It is not surprising that the post-operative 


plications were high in a group of patients in desperately bad 
dition before operation. The existence of multiple vitamin 
encies accompanied by severe anorexia made proper calori 
ke difficult. Anemia and hypoproteinemic edema frequently 
re complicating factors. Wound healing was often slow and 
atisfactory, and wound infections were common.  Decubitus 
re dificult to avoid. A localized pelvic abscess required 

one instance. Femoral thrombophlebitis occurred 
eral time Partial intestinal obstruction complicated conva- 
ence I nstances, being relieved in 2 cases by medical measures, 
y small intestinal intubation, and in the third by rupture of 
hows th spontaneous formation of a fecal fistula which sub- 
ent ed. Adyvnamic ileus was a terminal development in 
tal cases. We have observed, as have others,?* the 

of fluid and chlorides through the tleost harges 
days following operation. Unless this danger is recog- 

ed, marked hypochloremia and dehydration may quickly de- 


tout thre are easily avoided by saline infusions and blood 
the early davs ot convalescence Prolapse of the 
Irequent late complication of operation. It occurred 

U0) cases and required surgi al repair in insta es. 
Fatalities. Examination of the factors responsible 
he fatal outcome in 4 of the 7 patients treated surgically reveals 


itures which deserve consideration. 


Clinical Abstracts. Case 1. I. P. made a highly satisfactory recovery 
tomy, gaining 76 pounds. Gradual spontaneous closure of 
vears later necessitated re-operation, which was again 
iin of 40 pounds and marked clinical Improvement In the 
irthritis developed. A vear later fever and jaundice occurred, 
ess Was drained. Death occurred in 3 months and autopsy 
liver abscesses, peritonitis and bronchopenumonia. The 
re of the ileostomy could have been avoided by performing 
1 of the ileum with implantation of the proximal portion 
vall. We regard this as the operation of choice. The 
irthritis and liver abscess probably resulted from the serious 
colon. The fatal outeome could, in all likelihood, have 

timely colectomy after the preliminary ileostomy 
& 2. M.H. died with intestinal obstruction and toxie jaundice 5 
tomy and almost complete colectomy in one stage. The 
itcome is attributed to the fact that the primary operation was too 
It emphasizes the belief that the ideal procedure is preliminary 
delay of subsequent colectomy until the patient's condition 

mproved to withstand it. 

Case 3.--J.B. was suffering from a fulminating type of the disease. 
tio is postponed until it was apparent that death would ensue 


06 ELSOM, FERGUSON: IDIOPATHIC ULCERATIVE COLITIS 


without it. The fatality occurred soon after the second stage of the tleos- 
tomy from paralytic ileus, dehydration and general sepsis. While the 
operative mortality is, at best, verv high in this type of ulcerative colitis, 
it is further increased by an unnecessary delay in surgical treatment, and 
can be reduced only by the closest possible cooperation between medical 
and surgical attendants. 

Case 4.—I.R. died 1 month after ileostomy in a severe state of mal- 
nutrition and hypochloremia. Death was attributed to inadequate post- 
operative care In a patient who was refractory and uncodperative. The 
outcome emphasizes the necessity of constant and patient attention t 
details of maintenance of proper nutrition, fluid balance and routine nursing 
care under even the most trying conditions. 


MORTALITY 
SURGICAL | g 56% 
MEDICAL | INVALID [Poor FAIR 
surcicat [ Fair | 6000. 
WEIGHT GAIN MEDICAL 28 POUNDS | 
ABOVE 


MINIMUM SURGICAL 38.5 POUNDS | 


mevicaL | | | 
RESUM 
ABILITY Ame CAPABLE OF UNABLE 
TO WORK OCCUPATION LIGHT WORK TO WORK 
Fic. 2.Comparative data on the present status of the medically versus the surgi- 


cally treated patients 


Discussion. ‘These results (Fig. 2), in our opinion, clearly indicate 
the superiority of surgical treatment in cases of severe ulcerative 
colitis. We recognize, however, that others do not share our enthusi- 
asm: some,because of greater success with medical therapy, and 
some,® because of a less favorable experience with surgical treatment. 
Such a difference of opinion naturally inclines us to subject our own 
data to doubly critical examination in an effort to discover either 
erroneous interpretations of the data or factors which might have 
favorably influenced the results of treatment in one group. We 
have found nothing to suggest that the surgical cases received 
preferential treatment in their routine care. Our cases were selected 
from 3 different services of the hospital, and were under the super- 
vision of a large number of physicians holding varied opinions con- 
cerning the ideal method of treatment so that no preference of our 
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for or against surgical therapy could, we believe, have influenced 
the result The study has extended over a period of 12 vears, suffi- 
ently long to give accurate indication of the results of both non- 
rgical and surgical methods. If errors in interpretation of the 
lata exist we believe that they have resulted in understatement of 
Nhe lec of surgical treatment rather than the reverse. This is 
w for two reasons, first, because all patients operated on were 
ided in the study whether, in our opinion, adequately or inade- 
ately treated, and also because of the fact that these cases by and 
rge were far more seriously ill than even the most severe cases In 
e medical group. 
\ comparison of the surgical results in the first versus the second 
ear period of the study cannot easily be reduced to figures. How- 
er, the inadequate operations which gave unsatisfactory results 
vere alla ( during the earlier period. It is our definite impression 


it a steady improvement in surgical treatment has occurred, which 
courage is to believe that with continued experience present 


lifficultic ll ultimately be overcome. 
he indications for operation may be regarded as either ob- 
itory or optional. In the former category we include perforation 
the colon, those with a fulminating type of the disease, and those 
develop complications such as generalized arthritis, repeated 
orrhages from the colon and severe perirectal infection. Little 


ference of opinion exists here. In the other group, however, in 
eh operation is elective, wide divergence of opinion is expressed. 


We regard an: patient with intractable svinptoms, whether inter- 
ttent or continuous, who has failed to respond to a reasonable 
eriod of medical treatment, as a candidate for surgery. What 
titutes a reasonable trial of non-surgical therapy is difficult to 
te categorically, but our experience suggests that at present 
rgery is more often unjustifiably delayed than prematurely done. 
e mortality rate in the two groups was essentially the same, 
é for those treated medically, 26% for those treated surgically. 
Since the medical group Was selected to include only the more 
ere Cast comparison to the mortality rates in the literature is 
lifficult. The figures included in Willard’s review® give mortality 
ites of from 8 to 35°%. Similar figures for cases treated surgically 
irv from 21 to 73%. 
We are in agreement with Cave,‘ Mchittrick and Miller’ and 
thers that the most satisfactory results in the treatment of this 
ease are obtained by a medico-surgical team who are particularly 
terested in the problems concerned. The reduction in mortality 
hich such a group can bring about has been amply demonstrated. 
his closer codrdination of effort is especially essential in determining 


he nature of and optimum time for the original operation, in assur- 
ustained attention to the problems of nutrition while the patient 
inder surgical treatment, and in deciding upon the necessity for 
ud the extent of the operations which follow preliminary ileostomy. 


OS PEMBERTON: 


SPACKMAN, BACH, SCULL, 
This disease is one, par excellence, the treatment of which cannot be 
regarded as primarily medical or surgical without serious detriment 
to the patient. 

Conclusions. ‘Iwo comparable groups of patients with idiopathic 
ulcerative colitis have been studied; one received medical treatment 
only, in the other various side-tracking operations were performed. 
‘The mortality in the two groups was practically equal. Comparison 
of the subsequent developments leads us to the conclusion that 
those who were operated upon were more nearly restored to normal 
health than those who were not. The group treated medically has 
had continued or intermittent manifestations of the disease and is in 
poor or only fair health. Those operated upon made, in most 
instances, dramatic recoveries. The great majority returned to 
their previous occupations, and lead, by their own definition, a 
normal life. They have expressed satisfaction with their treatment 
even though it has entailed a permanent external intestinal fistula 

The surgical procedure of choice is a preliminary ileostomy with 
subsequent colectomy in stages, if indications for it exist. We have 
discussed some of the causes of unsatisfactory results, the post- 
operative ( omplications and have emphasized the necessity of close 
codperation of internist and surgeon, if the best results are to be 
obtained. 
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IN a recent communication” attention was directed to a variety 
of considerations bearing upon treatment of the arthritic and to 
the further fact that decreasing emphasis upon focal infection as 


Opport how presents, 


ar a ihe 
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ise of arthritis has opened the Way to fuller appreciation 
fluences operative both to produce the disease and to 

the course of it. The present article extends some aspects 

touched upon and also continues earlier studies. 

f the present writers has previously stressed the importance 

ng adequately all deviations of physiology presented by 

seen in the 


irthrit \mong these deviations are those to be 
ntestinal tract and some phases of this were discussed 
gether with certain nutritional aspects, by Pemberton and 


however, for a fuller review of the 

basis of complete roentgenographic studies of the 
tinal tract in a series of 400 arthritics and 100 normals. 
authors are aware no survey of comparable magnitude 
lousl\ conducted and it is reasonable to suppose that 


hould indicate whether, and to what extent, the yastro- 
standpoint, 


tinal tract is implicated, from the Roentgen ray 
ome of arthritis. 

of cases studied* represents all types and stages of 
had its beginning about 1920. Analysis of the gastro- 
was undertaken at that time because of the convic- 
of one the authors (R.P.) that fecal infection alone did not 
nt adequately for the S\ ndrome and that ans other factors 
Among the last mentioned were certain 


7 


ed Ul butors role 3 

cal observations that nutritional factors, the balance of food- 
and the function of the gastro-intestinal tract as a whole 

etimes exercise a determining influence. 


of the roentgenographic data with the clinical state 
cts Is confined essentially in the present report to the 
pes into which the field is generally divided; namely, 
heumatoid) arthritis and hypertrophic (osteo-)arthritis. 
rrelation with respect to other more detailed clinical data 
e made the subject of a later communication. 
I} procedure and technique for gastro-intestinal study 
in each case, special attention being paid to the 


} mad 


re carried out 1 

e, posit tone and function of the various organs, as explained 
the text. In many cases findings were checked at subsequent 
dies and serial studies were carried out at various intervals when 
dicated, since the positions of organs and, to some degree, the 


of them are variable, within normal limits, because of differ- 


( 


1] bod build. 


oentgenographic studies were conducted mostly in collaboration 


Dr. E. W. Spackman. Some 


yr. W m S. Newcomet, assisted at times by 
Bernard P. 


in collaboration with Drs. George E. Pfahler and 

\ isiderable number of later studies was carried out in collaboration 

1 Zulick, and also with one of the present authors (E. W. 8.). 

ewith expressed to the above and to Dr. Newcomet and Dr. Zulick 
their valuable and interested cooperation 


+} 
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At the outset of the present study 100) unselected complete 
radiographic examinations of the gastro-intestinal tract of arthritics 
were chosen and the findings analyzed. On the basis of this pre- 
liminary survey a detailed plan for further studies was established 
as shown in Table 2. This plan was then used for the quantitative 
analysis of the remaining 300 cases in the arthritic series. These 
findings were then tabulated and compared with a series of 100 
normal cases selected from our services at the Presbyterian Hos- 
pital, Philadelphia. This series was reviewed to establish the 
criteria of normal limits, especially in regard to size and position 
of the various parts of the gastro-intestinal tract. In determining 
normal standards for this particular problem it is important to 
consider the build of the patient (Table 1) 


TABLE 1 ROENTGENOGRAPHIC GASTRO-INTESTINAL Data From 100 NorMALS 
N 1 S i 
\— position of lower pole of stomach | Fifth-—L tem. below Phird-—I 
ilia es 
B— position of cecum Middle third Lower third Upper tl 
of ilia ‘ ilia ass 
( position of hepatic flexure Phird— I Only slightly Second 
above ‘ 
LD — position of splenic flexure First —I Second—— 1 Cwelfth—D 
l position of sigmoid Below first First sacral Below first 
sa | seg segine sacral seg 
me ment 


ppe and Lowe Limits of Nermal of 


Cecum Descending to 5 em 
Ascending t to 6 ecm Pelvic 5 em 
Transverse 34 to 6 em Rectum to S 


It is well recognized that the asthenic type of individual often 
presents features suggestive of enteroptosis, whereas the more 
sthenic type does so less often. Some consideration must therefore 
be exercised towards what is to be considered as normal for the 
asthenic type and, by the same token, for the sthenic type. On the 
other hand, given this distinction, standards of normality may still 
be loosely applied in evaluating Roentgen ray studies of the gastro- 
intestinal tract. Thus, it by no means follows that a condition of 
marked enteroptosis, together with redundancy and sharp angula- 
tion of the colon, encountered in a person of asthenic type, is to be 
regarded as wholly normal and provision was therefore made to 
evaluate such departures. 

The normal series consisted very largely of symptom-free patients 
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ere referred for gastro-intestinal study as part of a general 
heckup examination and generally complained of nothing directly 


to the digestive svstem. 


Thirty-two of these patients 


ere normal as to general body build, 20 were sthenic in type, and 
iS were asthenic. Table 1 indicates the upper and lower limits 
to size and position of the organs for all three types. The width 
the arious portions of the colon showed less variation due to 
e body build than did the position of the flexures, and the limits 
determined in the diameter of the colon were therefore merely) upper 
lower limits of normal for these measurements irrespective of 
the patient's build. From the analysis of the 100 normal cases the 
le ce irring with the greatest frequenc) were computed and 
e data comprise the basis for Table 1. 
5 OF PRELIMINARY STUDIES ON THE GASTRO-INTESTINAL TRACT 
s, INDICATING POINTS TO BE NOTED IN ROUTINE STUDIES 
irthrit 
< type 
ict character waves 
ey irities ar defects, retention at 6-hour period. 
staltic activity 
nderness, dilatation egularity or delay and other duodenal 
ind regularity of outline 
| | rption, concentration and fat response 
fixation, flexibility 
| . bution at the 6-hour interval, residue at the 24-hour interval, 
s ilarity in pattern, defects 
z sition, haustral appearance; individual parts studied were 
scending, transverse, descending and pelvic colon, rectum and 
motility 
- s mparative study of position of various parts in lying and 
es, position of appendix and iliocecal valve, regurgitation. 


estimated the criteria for normals, 300 cases of arthritis 

both types were studied from the services of the writers at the 
Presb an Hospital, Philadelphia, the Abington Memorial 
Hospital, Abington, Pa., and from their private practices. Note 
made of all variations from normal, comparing the arthritics 
normal standards, above described, but without reference 
to the type of arthritis, stage of the disease or any other clinical 
The various features of this analvsis are out- 


ter 


vas 
ith the 
features of the case. 
ined in Table 3. 
The findings in the 300 cases analyzed in this manner were 
tabulated and the results compared with the original 100 cases 
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examined at the beginning of the study. Inasmuch as close cor- 
respondence of the figures for the two groups was obtained the 
findings were therefore considered to be reasonably representative 
of arthritics as a group. Review of the data thus obtained reveals 
that chronic arthritis, irrespective of type, is associated with a 
certain set of features or deviations from the norm, revealed by 
Roentgen ray examination of the gastro-intestinal tract, which 
might almost be called an “arthritic pattern.’ No single feature 
noted is typical of rheumatoid disease but a combination of features 
is so constant that it can be regarded as a significant part of the 
general picture of chronic arthritis. 


TABLE 3.—-SUMMARY OF THE PRINCIPAL ABNORMALITIES ENe NTERED IN THE 
GASTRO-INTESTINAL TRACTS OF 300 ARTHRITICS.* 
Esophagus 
No findings m tance 
Stomach 
Abnormalities of structure and positior i 
Abnormalities of function 
Abnormalities in special group (especially defects lf 
Duodenum 
Abnormalities of structure 27 
Abnormalities of function (especially irritability and spasn IS4 
Abnormalities of special group (especially ileus { 
(; hladde 
Abnormalities of structure and position 237 
Abnormalities of function 281 
Abnormalities in special group (especially caleul 14 
nieatinesr 
Abnormalities of structure 
Abnormalities o{ function (especially in distribution of barium at the 
6- and 24-hour periods 204 
( 
Abnormalities of structure and positior S61 
Abnormalities of function (especially excessive regurgitation and 
abnormal retention after passing 
Special group (especially defects os 
* Attention is directed to the fact that one organ such as the stomach or gall 
idder may present several deviations from normal For purposes of brevity the 


sum of deviations is presented, even though such a sum may suggest undue extent or 
frequency unless this fact is kept in mind \ detailed consideration of these devia- 
ons will be made the subjec t of a later communication 


The extent of deviations from normal within the gastro-intestinal 
tract is not necessarily, but usually, in accord with the general 
condition of the patient. The deviations are generally more 
pronounced in advanced cases and less marked in early cases. There 
is no distinctive aspect of any of the several features studied char- 
acteristic “ per se”’ of arthritis, e. g., pyloric irritability and duodenal 
spasticity, when present, appear in arthritis precisely as they do, 
when present, in gastric or duodenal ulcer, disease of the gall bladder, 
appendicitis and other local or systemic conditions. 

\bnormalities appear in either the gall bladder, stomach or small 
intestine in about 60% of cases. The complex most nearly char- 
acteristic of the arthritic svndrome is seen in relation to the colon. 
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\t least SOC; of arthritic cases present deviations from normal in 
eg ‘Two general phases of gastro-intestinal tone or balance, 

th intermediary gradations, are to be observed; namely, atonicity 
and spasticity. [[ypotonic manifestations of part or all of the colon 
thout of the series and completely atonic manifesta- 
nearly LOG Occasionally one part of the colon shows 


hile another shows spasticity. 


F Data REGARDING ABNORMALI 


ITIES IN VARIOUS ORGANS 
FROM THE ROENTGEN Ray STANDPOIN’ 
ons from normal appear except spasm 
flabbiness, hypotonicity, changes in moté mechanism are 
20) to 30% Other features such as ital spasm 
. ire regarded as of minor significance 
tv are commonly found (15° fixat derness 
formities are less frequent (3 t ) 
it ma ryt n, normal i response 
netion May appre One these de} irtures 
va se ed in over 50 f the subjects studied Other data 
tered which may ‘ nsidered as ‘ possible 
CSOT such as ihesions Caleu e sometimes found 
Tit 
netion im respect to eithe hy pe hype t tv is 
than is any othe eature in this reg 15% to 20¢ 
tv and ptosis are the most frequent and character 
1) t haus eg 1 hy I common 
S escent 
hypermobility ling and redundar equently 
P s, hypermobility ling, haus gularity an 
nig ind redundancy are commonly note 
Na wing of lumen, haustral absence or reg i VV, Spasm 
' associated with local tenderness or rigidity, are observed 
His oping and excessively redundant type with dilatation is 


Ss common 


In order to determine whether any feature of the gastro-intestinal 
ngs differentiates the two types of arthritis or accompanies 


or the other type, 100 unselected cases were re\ iewed, 


‘ being of the atrophic variety and 42 of the hypertrophic variety 
No such correlation was evident. Apparently the deviations from 
! i The 


gastro-intestinal tract are similar in all essential 
pect n each variety. 
lable 4 gin 


es a summary of the main findings in the series of 400 


“use rat r inve stigation. 
Certain of the patients who exhibited slight clinical manifesta- 
is of arthritic activity at the time of examination presented from 


e gastro-intestinal standpoint a pattern comparable to that char- 
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acterizing severe arthritis. Some of these patients subsequently 
developed notable clinical activity in respect to arthritic mani- 
festations. Whether such conditions in the gastro-intestinal tract 
can be regarded in any sense as predisposing factors cannot be 
definitely ascertained from the present study alone. 

It can be fairly said, however, that in the study of arthritic cases 
at large, recognition of the tvpe of variation in the radiologic field 
here discussed may definitely assist the clinician in estimating the 
extent to which a background of constitutional or structural weak- 
ness ma\ be present in given cases. The results of the present stud) 
are not to be regarded as of diagnostic value but when obvious 
precipitating factors are absent, such as marked focal infection and 
the like, it becomes proper to rive greater emphasis to the gastro- 
intestinal findings and to the varied implications which they bear 
in a systemic as well as a local sense. 

Parallel with the general course of the uninfluenced disease there 
is a tendency for some of the deviations of the gastro-intestinal 
tract above described to become more marked, particularl, as 
regards ileal stasis and the configuration of the large bowel. This 
tendency is recognizable as concomitant with chronic disease of 
several kinds and, as remarked earlier, the deviations described in 
the foregoing text can be in no sense regarded as confined to or 
pathognomonic of the arthritic syndrome. It is perhaps superfluous 
to add that appreciation of this last mentioned fact in no wise 
obviates the necessity of evaluating the above deviations and 
determining their significance from the etiologic, pathologic and 
therapeutic standpoints. It may be well, however, to point out 
that the influence of abscessed teeth, or an infected prostate, in 
precipitating arthritis is well recognized although such foci of infec- 
tion are also to be found in countless persons in apparent health. 
Indeed, one of the difficulties characterizing some approaches to 
understanding and treatment of the arthritic syndrome has been 
an “all or none” attitude on the part of some observers. The fact 
that deviations of nutrition and of the gastro-intestinal tract do 
not explain all the phenomena of arthritis has led to a form of nega- 
tion which has minimized such considerations in spite of the further 
fact that parallel developments in the field of nutrition at large 
and in the gastro-intestinal tract and the deficiency diseases in 
particular, testify to an intimate and delicate balance between the 
processes there operative. Deviations from the processes of normal 
nutrition, at any link of the chain, may not only be significant on 
their own account, alone and in combination; they may even de- 
termine the existence of an infectious process and conditions its 
influence. Viewed in this light apparently minor departures from 
normal of anatomic or physiologic nature must be accorded a 
potential significance far beyond the surface implications. 

Thus, by way of illustration, the roentgenographic findings as 
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regards the colon afford explanation, and some corroboration, of 
tudies conducted by Stabler and Pemberton® which revealed that 
the bacterial count of the feces among arthritics was definitely 


higher than among normals, although the kinds and proportions 


of organisms showed no great differences. The full significance of 
this correlation is not vet apparent but it is to be noted that McCar- 
rison® and others have induced in the large bowel of monkeys, by 
diets inadequate in vitamin B, a similar picture of elongation, 
dilatation and redundancy. ‘This anatomic deviation can be 
carried on experimentally to changes in the mucosa amounting to 
olitis and in such animals there is clear evidence of the passage of 
bacteria through the walls of the gut with involvement of lymphatic 
nod It is not to be supposed that this situation has been demon- 
trated in its entirety in arthritics, though in advanced cases much 
the picture may be observable clinically, and volvulus or intus- 
isception, with obstruction, has been met in several of the cases 
forming the basis of the present report. 
Klongation and dilatation of the large bowel are referable to 
(tLOnICH of the 3 so-called “muscular bands” of the colon and 


is is a function not only of certain avitaminoses, particularly 
I} Complex, but also of the balance of the autonomic nervous system. 


It is common knowledge to close students of arthritis that the 
ervou tem may play an important role in precipitating or 
erpetuating the disease and that part of the accepted value of 

ditioned rest in the treatment of arthritics finds explanation in 


he influence it exerts on the nervous system. This influence is 
hieved partly through the removal of undue stimuli, but is 
reciprocal with other factors such as the dynamics of the circulation, 
he extent to which optimal nutrition is approached, the presence 
fection, and so on. In this general connection reference should 

ere be made to the fact, first brought out by Fletcher! and cor- 
borated by Pemberton and Peirce® that, as arthritics showing 
atatlol and redundancies of the bowel undergo convalescence, 


triking changes in configuration and function of the bowel may 
ccur, so that serial roentgenograms present marked contrasts, 
the later ones being hardly recognizable in terms of those first 


taken. l[urther evidence indicating the significance of these general 
ngs is probably to be found in the occasional value of colonic 
rrigation in the treatment of selected cases of arthritis. In any 

ent, the data at hand do not permit strong negative postulates 
iat deviations in configuration, position and function of the colon 
f the extent mentioned can have no bearing upon physiologic 
rocesses with which that organ is primarily and secondarily con- 
erned. On the contrary, the data herewith submitted indicate 
trongly, what clinical experience has long borne out, that arthritics 

a group are accompanied by dysfunction of the gastro-intestinal 
tract, chiefly in the lower bowel, but also elsewhere, which is not 


al 
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only susceptible of betterment but should be included in any wide- 
angled therapeutic approach to the problem as a whole. There is 
ho opportunits here to discuss the measures available to this end. 
Suffice it that they centre around conditioned rest, equilibrium of 
the nervous sytem, optimal nutrition, including adjustment of the 
balance of the foodstuffs, the establishment of normal gastro- 
intestinal function and control of the influence of infection, if any. 

These considerations are not to be interpreted as Unplving that 
the gastro-intestinal deviations described, when present, constitute 
the chief factors to which attention should, in the care of arthritics, 
be given. On the contrary, they may in many instances be of 
academic interest only. On the other hand, in some instances in 
the series under discussion, therapy directed at more obvious 
factors proved unavailing and convalescence was initiated only 
when the gastro-intestinal tract was made the object, directly and 
indirec tly, of intensive care. Such well marked deviations of the 
gastro-intestinal tract as a sluggish, not to say obviously infected, 
gall bladder usually receive appropriate study and treatment. This 
is not so usual, however, in cases of arthritis showing minor degrees 
of gastric retention, hyvpochlorhydria, ileal or colonic. stasis or 
enteroptosis. The incidence of hypochlorhydria has been shown 
by Hartung and Steinbrocker? to be significantly high, 17°) in 
atrophic and 28% in hypertrophic arthritis. Achlorhydria has been 
found by the same investigators In 3° of atrophic and 36°; of 
hypertrophic arthritics. Replacement therapy here may have 
valuable consequences. The simply achieved but graphic influence 
of rest in recumbency upon a ptosed stomach or redundant and 
folded colon may be very significant. 

It is the conviction of the writers that rectification of these and 
other departures from normal in the gastro-intestinal tract cannot 
be expected to have graphic results, or indeed any consequences 
unless conducted in conformity, with a balanced plan of therap) 
which considers all aspects of the problem, beginning usually with 
bed rest, and coérdinating from then on all measures brought to bear. 

Space does not permit of enlarging here further upon the impor- 
tance of this attitude towards the therapy of arthritis which has 
been set forth in previous communications.“@°> Whether or not 
the several deviations of the gastro-intestinal tract above discussed 
underlie the syndrome at times or are invariably consequences of 
it, the fullest possible rectification of them is a biological indication 
all too frequently ignored or overlooked. Only benefit in a wide 
sense can accrue from such practice and the clinical evidence is 
unmistakable that in certain cases of arthritis the influence of such 
considerations is not only contributory but even a sine qua non of 
successful therapy. 

Summary. 1. Roentgenographic study of the gastro-intestinal 
tract has been conducted upon 400 arthritics and upon 100 control 


subjects. Upon the basis of data afforded by the control subjects, 


el 
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olnts have been established for the various positions of 
of the tract and for limits of function. 

\mong arthritic subjects, deviations from normal structure 
I have been encountered in the stomach, gall bladder, 
, or in some combination of these, in approximately 
Ol the cases The complex most nearly characteristic for 
een in the colon which presents ptosis, dilatation and/or 


mall mtestine 


Ol Cases. 

No e of the above deviations is typical of rheumatoid dis- 
de combination of them constitutes a more or less definite 
ter everely ill arthritics. There is a tendency for these 


0 parallel the general condition of the patient. 

!. Whether the deviations discussed underlie the S\ ndrome or 

re consequences of it, rectification of them is a clinical indication. 
. ‘The measures necessary to this end are varied and must be 

\part from care of the gastro-intestinal tract per se 


espect 1 drochloric acid replacement, lubrication, provision 
Dutt 1, and so on, therapeutic measures Must centre around 
equilibrium of the nervous svstem, optimal nutrition, 
infections, and a balanced plan of therapy: which 

de aspects of the problem and of the patient. 

Neglect of the philosophical and therapeutic considerations 
rent these findings accounts for much of the difficulty ex- 
ence treatment of arthritics as a group. 
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THE RELATION BETWEEN PLASMA AND DIETARY 

ASCORBIC ACID. 
By A. HuGcues Bryan, M.D., 
INSTRUCTOR IN MEDICINE, 
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NUMEROUS experimental studies have demonstrated that in the 


pig the ascorbic acid content of the tissues is dependent upon 
e amount of the vitamin administered as a supplement to the 


| 
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scorbutogenic diet.6!8% Similarly, in the case of human sub- 
jects, most investigators have found that the concentration of the 
plasma ascorbic acid reflects the level of the dietary intake,! 
although the quantitative aspects of this relation have not been 
clearly defined. In the present investigation we have sought to char- 
acterize more exactly the relation between plasma and dietary 
ascorbic acid levels in healthy human subjects aged 12 to 35 vears 
who were following their usual dietary habits. 

Methods. The plasma ascorbic acid concentration was determined by 
indophenol titration of metaphosphoric acid filtrates under conditions 
essentially similar to those of the macro method of Farmer and Abt 
Oxalated blood samples were collected from subjects in the fasting state; 


potassium evanide was not used, as it has been reported to be unnecessary 
ind to lead to error 
The estimation of the average daily intake of ascorbic acid in the diet 
was a more difficult matter. Our subjects followed their usual dietary 
abits, and, fora period of 10 to 14 days, kept a careful record of the weights 
all foods consumed, using a spring balance for that purpose. We found 
it necessary to prepare our own conversion table for use in translating these 
records into terms of the average daily ascorbic acid intake \s reported 
elsewhere,? our conversion table is based on figures obtained from the 


iterature, but is heavily weighted to favor our own analytical values for the 
iscorbie acid content of foods similar in respect to variety, | rand, SCHSON, 
storage, preparation and cooking to those eaten by our subje ts Over 500 
samples of prepared food were analvzed for this purpose, and the technique 
ind p ssible a ‘curacy Of our estimates are discussed in the reference cited 

Only subjects free from acute or chronic medical disease were selected 
for this study. Their state of health was assessed by an interview in which 
their previous medical history Was reviewed and such phy sical examination 
performed as was indicated. 

In all, we are reporting 65 correlations of the plasma and dietarv ascorbic 
acid levels of 56 individual subjects Of these. 33 were student dietitians. 
me lical students. or lab ratory workers, while 23 were hospital out-patients 
free from medical disease, and obtained for the most part from the Walter G 
Zoller Memorial Dental Clinie through the courtesy of Dr James R 
Blayney. The total material is divided into two groups as follows 

Group I consists of 41 correlations of the plasma and dietary ascorbic 
acid levels of 36 individual subjects. Of these, 22 were males and 14 females 
15 were between the ages of 12 and 19 vears, while 20 were from 20 to 35 
and one subject was $2 vears old. In this group a plasma determination was 
made at the beginning and end of a 10 to 1 1-day weighed diet record, and 
only those cases included in which the two plasma determinations agreed 
vithin 0.2 mg. per 100 ee. Group I comprises our more accurate correla- 
tions 

Gr up I] includes 24 correlations in 20 additional subjects, and Is set 
aside from Group I either because the diet record was kept in terms of 
measured rather than weighed portions (a less accurate method). or because 
only a single plasma determination was done, and it is less certain that the 
subject was in equilibrium with his diet. 

All subjects are included in this report except those excluded (a) because 
they fell outside the specified age group, 12 to 35 (42) years; (b) for reasons 
of health; or (ec) because their two plasma determinations differed by more 
than 0.3 mg. per 100 cc. and equilibrium with the diet was questioned. 


Results. ‘The results of this study are presented as scatter-point 
diagrams (Charts 1 and 2), in which the average daily intake of 
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iscorbic acid per kilo of be dy weight Is plotted against the average 
asma ascorbic acid for the peri d studied. Chart | presents the 
correlations of Group I, while Chart 2 presents all 65 correlations 
f both groups. ‘Taking into account errors inherent in our method, 
e consider that Charts | and 2 satisfact« rily demonstrate the close 
lependence of the plasma concentration on the vitamin intake per 
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the tasting plasma ascorbi icid concentration with the 
take iscorbic acid per kilo of body weight (Group I). 


body weight. At least three types of error may affect the 
bserved relation between the dietary and plasma level and hence 
iuse undue dispersion of the points on the graph. First, it is our 
xperience that repeated plasma determinations in a subject re- 
ing a known, constant daily intake of the vitamin may vary 
as much as 0.2 mg. per 100 cc., and the technical error of the 
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method is 0.1 mg. per 100 ce. Second, the value here assigned to 
the ascorbic acid intake is an estimate rather than a direct determina- 
tion. Finally, the eating habits of many of our subjects were some- 
what irregular in respect to vitamin C, and it may be questioned 
whether in these cases their plasma had always attained complete 
equilibrium with their dietary ascorbic acid. 
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CuHart 2.--Correlation of the fasting plasma ascorbic acid concentration with the 
ige daily intake of ascorbic acid per kilo of body weight (G 


It will be noted that we have expressed the ascorbic acid intake 
in terms of milligrams per kilo of body weight. If we plot instead, 
the total average daily intake regardless of body weight we obtain 
a wider scatter of experimental points than is noted in Chart 1. We 
have also tried plotting the relation between plasma concentration 
and the daily ascorbic acid intake both per square meter of bod) 


| 
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d per 100 calories of calculated basal metabolism, and we 
h case a correlation which approaches more nearl, that 


the charts here published. We believe, however, that the 
uty variability of our data makes it impossible to decide 


parisons of this sort whether or not the metabolic rate ts 
int as body weight in determining the requirement for 


acid \nimal studies are likewise inconclusive on. this 


guinea pigs weighing from 120 to 1040 gm., Dann and 
ind that the amount of vitamin ¢ necessary to protect 
Was tl, proportional to the bod) weight, and 
all, influenced by the metabolic rate. But others have 
th roid feeding Increases the dose | vitamin necessars 
guinea pigs against scurvy,'® and decreases the amount of 
id to be found in their tissues.® 
to our charts, it will be noted that the plasma con- 
creases Ina more or less linear fashion with increasing 
take until the latter reaches a value in the neighborhood 
Ymg. per kg., and the plasma approximates 1.0 mg. per 
further rise in the intake has much less effect on the plasma 
abrupt change in the correlation between intake and 
centration is, of course, a reflection of the condition 
ed in the literature under the term “saturation,” in 
tissue “stores”’ are considered to be full, and the bods 
a large test dose of ascorbic acid by excreting in the urine 
ortion of the extra vitamin administered 
orkers have determined by different techniques the 
itamin ( necessary to maintain saturation in healthy 
their results tend to confirm our findings. Ralli, Fried- 


| Sherry,'> for example, found in extended studies of 3 experi- 


ects that the ingestion of 100 mg. of ascorbic acid a day 
iximum retention of the vitamin and stabilized the plasma 
at or above 1.0 mg. per 100 ce. Although Ralli and 
do not consider body weight a factor, if we take the 
calculating intake per kilo from their report we obtain 
yg. per kg., figures approaching those indicated in Chart 1. 
er, Hauck and Storvick? and Todhunter and Robbins* 
<periments of shorter duration that saturation, as judged 
nary response to a test dose, could be maintained by 
1.2 to 1.7 mg. per kg. (7 subjects), and 1.6 to 1.7 mg. 
ubjec ts), respectively. 
t should be possible to predict from Chart 1 the dail) 


cessary to stabilize an individual at a given level of plasma 


acid. ‘To test this point the experiments presented in 
vere performed, The plasma concentrations of 5 normal 
vere adjusted to the levels to be tested by increasing or 
their vitamin © intake. Each was then given a diet 
devoid of the vitamin together with a supplement of 


| 
| 
Wie 
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ASCORBIC ACID 
synthetic ascorbic acid or titrated fruit juice at each meal such that 
his total daily intake was that indicated in Chart | as necessary 
to maintain the new plasma level. The experiments were con- 
tinued for 10 or 11 days, except for one which lasted 25 days, and 
in no case did the plasma value vary by more than 0.2 mg. per 
100 ce. The 5 correlations of plasma and dietary ascorbic acid 
obtained in this way are included in Charts | and 2 as hollow circles 
in place of the solid dots which represent the other correlations. 


TABLE 1 THe Dairy INTAKE OF AscorBic NECESSARY TO STABILIZ1 HI 
FastTinc Piasma Ascorspic Acip at a Given Levi 
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Discussion. ‘The results presented in this paper indicate that in 
normal human subjects, 12 to 35 years of age, who are in equilibrium 
with their diet, the level of the plasma ascorbic acid in the fasting 
state is a function of the average daily intake of ascorbic acid, the 
latter perhaps best expressed as intake per kilo of body weight. 
For this reason, the determination of the fasting plasma ascorbic 
acid in the healthy subject provides a useful tool in nutrition studies 
as it helps to characterize in an objective way the subject’s previous 
diet. Repeated plasma determinations offer an indication of whether 
or not an individual has attained equilibrium after a significant 
change in his vitamin C intake. The effect of various pathologic 
processes on the relation between plasma concentration and dietary 
intake of ascorbic acid requires further study. 

It should be noted that the fasting plasma ascorbic acid runs its 
full gamut of change, and reaches zero, a good while before any signs 
of clinical scurvy can be found. Thus Crandon, Lund and Dill’ 
reported that the first symptoms of scurvy appeared in their experi- 
mental subject after his plasma concentration had been zero for 
120 days, and after he had been completely deprived of vitamin C 
for 161 days. Butler and Cushman® have advocated the determina- 
tion of the apparent ascorbic acid content of whole blood, or of white 
cells plus platelets, as an index of vitamin C deficiency extending 
beyond the limits imposed by the disappearance of ascorbic acid 
from the plasma. Nevertheless, in our experience, plasma concen- 
trations of less than 0.1 mg. per 100 cc. have been associated with 
very low intakes of ascorbic acid, 5 to 20 mg. a day, so that even 
under these circumstances the plasma determination helps to char- 
acterize the diet. 
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Summary. |. In healthy human subjects, 12 to 35 vears of age, 
who are in equilibrium with their diet, the level of the fasting plasma 
ascorbic acid is a function of the average daily intake of the vitamin, 
the latter perhaps best expressed as intake per kilo of body weight. 

Saturation, with a plasma concentration of approximately 

(mg. per 100 ce., occurs with intakes in the range of 1.7 to 1.9 mg. 

f ascorbic acid per kilo. With lower intakes the plasma level varies 
directly with the intake; higher intakes cause little further increase 
the plasma. 
rom the data here reported, the daily intake of ascorbic acid 
necessary to stabilize a normal individual at a given level of plasma 
ncentration may be predicted. 
t. Determination of the fasting plasma ascorbic acid affords 
iseftul, « bijective method of characterizing the diet of the normal 
ndividual in regard to his previous vitamin C intake. 
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lv has been repeatedly demonstrated that testosterone therapy, in 
the form of testosterone propionate, administered by injection has 
proved to be of definite value in the treatment of certain hypo- 


- 
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gonadal states, such as eunuchs, castrates, eunuchoidism, and the 
like. Also, investigations and studies on inunction and implantation 
therapy, are being made. Needless to Sa\ the most desired step now 
would be the evaluation of oral therapy of some form of testo- 
sterone. In 1937, Foss** attempted oral administration of testo- 
sterone In a castrate of 38 vears, after successful treatment by 
injections. Plain testosterone in dosages up to 100 mg. per day, 
has little or no effect on potency. As a further proof of oral inefhi- 
cacy of glandular preparations, Dodds! concluded that all desiccated 
protein preparations of organs, except that of thyroid, were inactive. 

In 1938, Miescher and Tschopp discovered that methyl testo- 
sterone Was considerably more active by mouth than any ot the 
other preparations previously investigated, namely, testosterone, 
androstanediol, androstenedione, testosterone propionate, and andro- 
sterone. This was demonstrated by the increase in the weight ol 
seminal vesicles and prostates of castrated male rats. They sug- 
gested that possibly greater protection of the active hydroxyl group 
from fermentative influences in the alimentary tract was acquired 
from the adjacent methyl group. 

Foss” again was among the first to try this preparation clinically. 
He demonstrated that it was able to maintain excellent potency ina 
post-pubertal eunuch with 100 mg. methyl testosterone by mouth 
daily, using 10 mg. tablets. Doses of 50 mg. methyl testosterone, 
daily, maintained-fair to adequate potency. This dose was far 
superior to 100 mg. of plain testosterne. Excretion tests showed 
adequate utilization and maintenance of dose levels. Foss” 
further tried it on hypogonadal boys, with and without obesity. 
The dose varied from 25 to 50 mg. per day, and he reported satis- 
factors results. In women, methyl testosterone was found of dis- 
tinct value in some cases of dysmenorrhea. No specific toxic effects 
were noted aside from some slight gastric irritation, nausea, anorexia, 
but relieved by alkaline medication. 

Hav ing obtained a supply of methyl testosterone,* we decided to 
use it in several different types of cases, as follows: 1, as primary 
treatment in a mild eunuchoid, aged 18; 2, as a maintenance therapy 
in a patient with hypopituitarism associated with hypogonadism, 
who had already made startling progress with testosterone pro- 
pionate by injection ; 5, as primary treatment in a case of hyvpo- 
pituitarism with stunting of growth and hypogonadism; 4, as 
primary treatment in a_ 16}-vear-old post-operative eunuchoid 
following operation for hernia and undescended testes); and, 5, 


as primary treatment in a 22-vear-old eunuchoid. 

Case Abstracts. Case 1. E.S., aged 18, presented himself on Decem- 
ber 15, 1939, because of lack of supra-pubic, axillary and facial hair, small 
penis, high pitched voice, absence of the normal libido for this age, and no 

* The methyl testosterone was supplied by Schering Corporation, through the 
kindness of Dr. Max Gilbert, 
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erections. He was 70 inches tall. Physical examination was 
negative He was placed on 150. mg. methyl testosterone by 


er day, taken as 50 mg. three times daily. Within 3 weeks there was 


nlargement of the penis, increase in supra-pubie and axillary hair, 
erous erections. Because of a phimosis, it was decided to perform 
ision, and so the methyl testosterone was stopped after 1 month 

i subsidence of erections and libido. With the discontinuance of 
there was a distinct decline in the erections, libido, hair, growth 


2. M. E., aged 14, was an example of Lorain-Levi Infantilism 
f definite retardation in growth, treatment with growth hormone 
was commenced at the age of 8, and continued for 1 year. After a 
ut treatment, injections were resumed, using Antuitrin-G and 

» From the age of 10 to 14, treatment had been continued off 

nd his height increased from 40 inches to 48 inches, but at 14, his 
remained those of a child of 6, He was in the fifth term high 
ight and intelligent, had a very high pitched voice and no facial, 

rs ipra-pubie hair. He had never had an erection. The testes 
palpable, the scrotum exceedingly small. He appeared to be 

8 vears of age. The physical examination was otherwise nega- 
entgen ray photographs of the wrists revealed bones somewhat 
e age, and epiphyseal development relatively normal. The sella 

is within normal limitations, shape and size. From October 1, 
December 9, 1939, he received injections of Growth Complex 

McKenna and Harrison) 5 ce. twice weekly, and 22 injections of 

ne propionate (Oreton), 25 mg. each. The changes were so strik- 
thev challenge description (see photographs At this point, 

15, 1939, he was placed on 150 mg. methyl testosterone per day 
ree times daily), and this was continued to May 7, 1940. The 

testosterone as demonstrated originally by the injections were 
growth of genitalia, growth of hair, increasing depth of pitch 

rowth of 4 inches in height, gain of 17 pounds in weight, complete 
configuration, appearance, and so on, From May 7, 1940, to 

5, 1940, he was without treatment. There was slight regression 

is period number of erections were reduced, and the amount of 
hair was slightly decreased 
C. B. came under observation on September 22, 1939, aged 18. 
history and his previous history is of no consequence. He had 

shorter than other boys of his age, and his sexual development 
a boy of about 8 vears of age. Weight was 105 pounds.. Height 
hes, span 60 inches, and the measurement from superior symphysis 

or 29 inches, and from superior symphysis pubis to vertex 28 

ere was no facial, axillary or supra-pubic hair. His voice was 

ed, his breasts were slightly enlarged. His penis was very small, 
sticle was in the scrotum but pea sized, and the right testicle could 

t. Physical examination was otherwise negative (see photo- 

Blood pressure was 11076. His basal metabolic rate was —7°,. 
count Was normal, Sugar tolerance curve: 1 hour, 70; 2 hours, 95: 
Roentgen ray study revealed a delay in epiphyseal ossifica- 

October 31, 1939, to March 1, 1940, he received 1 ec. Anteron 

ind 2 ee. Pituitary Alkaline Extract (Squibb), each three times 

ithout any change whatsoever. He was then placed on methyl 
ne 150 mg. per day, by mouth, for 5 months. The changes were 


change in contour, configuration, genital growth, both testes are 


pable and larger, voice pitch lower, growth of supra-pubic and 


iir, growth of 2 inches in height. 


4 | 
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Case 4.—S. B.. aged 163, 
family history was irrelevant. 
formed for bilateral herniw and undescended testes 


E.S 


12/21/39 E. 5S 


came to the clinic February 16, 1940. His 
At 9 vears of age an operation was per- 
There is no note as to 


2/10. 40 


2/10/40 


‘a 
= 
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testes were found at operation. At 15 he had a course of 23 injec- 
\.P.L. (500 U. per ce.) with very little effect on genitals or hair 
His complaints were the usual: lack of growth of penis, girdle 
enlarged breasts, high pitched voice, lack of supra-pubic, axillary 
iir, complete absence of the normal sexual feeling. His weight 
pounds, his skin smooth, voice high pitched, breasts prominent, 


-10/1/39 


M. E. 


| 
i 
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ind genitalia very small. No testes could be felt Examination of heart 


and lungs were negative. Blood pressure 122 72. His height was 64 inches, 

span 68 inches, lower measurement (superior symphysis pubis to floor) 35! 

inches, upper (superior symphysis pubis to vertex) 28} inches. Roentgen ray 
1015 39 63 40 ( B S640 


March 1, 1940, also as above 


10/15 39 C. B.—6/3/40 640 


examination of wrists showed normal epiphyseal development for his age. 
From February 23, 1940, to June 9, 1940, he received 150 mg. methyl 
testosterone per day, and from June 7, 1940, to September 7, 1940, 100 mg. 
per day. The changes have been marked and dramatic —growth in size of 
genitalia, growth in supra-pubic, axillary, and facial hair (he shaves twice 


SS 
the 7 % 
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hich is an unusual observation or result), numerous and fre- 


ms, voice is now deep and masculine, increase in stature and 
dy configuration, 


ths 


5. B 3/1/40 S. B.—5/18/40 


>. -T. MeG., aged 22, admitted on December 1, 1939. His family 

revious history apparently is without significance. He complained of 

ireness of genital underdevelopment and inadequate secondary sex 
JULY, 1941 4 
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tics, since the age of 16, when contact with other bovs brought 
ttention, There was a slight amount of libido, and an occasional 

ct He was a tall, moderately obese boy with long lower extremities, 
git 71; inches, span 74 inches, lower measurement 40 inches, upper 
Weight was 180 pounds. Slight divergent strabismus. Heart 

ere normal. Blood pressure 120/65. Slight gynecomastia. 


facial, nor axillary hair, and a few supra-pubie. Penis 
ill, and serotum small and thin. Right testicle was not felt, 
vas “lima bean” Ink Tl Roentgen ray photographs of 
ea Was normal, while the w rists showed delaved bone develop- 
epiphyses were open The basal metabolic rate was 13° 
ce curve: | hour, 70; 2 hours, 90; 3 hours, 80. On January 6, 


G 1/2/40 Pr. MeG 2/5,40 


Tr. McG 5 24 40 T. McG 10,3 40 


nt with methyl testosterone was commenced, 50 mg. three 
mouth, Within 2 weeks, the penis was larger, reddened, and 
re frequent. The progression was steady, continued and 
th of penis and scrotum, left testicle larger, marked growth of 
ind axillary hair, general configuration and appearance more 
isculine. He gained 10 pounds in weight. There was marked 
quent erections. From February 1, 1940, to March 1, 1940, 
id edema of the extremities, which was unexplained, excepting as 
tosterone effect. 


Summary and Conclusion. Methyl testosterone, administered by 
ith, 100 to 150 mg. per day, was beyond all doubt effective in 
lucing testosterone effects in several different types of patients, all 


| 
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with hypogonadism. Its continued use maintained the effects of 
testosterone administration. In general, it appears that the earlier 
changes may be brought about more rapidly by injections of testo- 
sterone propionate. All the observations originally made following 
injections of testosterone propionate in such cases were found in this 
group with oral administration. Further observations, time, and 
individual case variations will determine dosage, duration of therapy, 
regression following discontinuance, and unusual or toxic responses. 
We feel that toxic or unusual responses are minimal, as are those of 
testosterone therapy in general. None of the patients complained 
ot gastric distress or upsets. The time of dosage or its relation to 
meals apparently made little, or no difference. The extremes in 
Variation of response may be due to individual case variations or 
require further stud, in dose. Methyl testosterone orally appears 
to be a good, safe, substitutive form of male sex hormone therapy. 
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THE SCOPE OF ARTIFICIAL IMPREGNATION IN THE BARREN 
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THe involuntarily barren marriage continues, as it has for ages, 
to present an important medical, economic, and psychologic prob- 
lem. The oft-quoted statement that from 10°% to 15° of marriages 
in the United States are involuntarily barren, while coldly accurate, 
does not sufficiently express the appalling degree of marital inse- 
curity and the deep unhappiness which lie submerged in the statis- 
tics. It is, therefore, the duty of any phy sician consulted by a barren 
couple to appreciate the complexity of the situation and to bend his 
every effort to the solution of the difficulty. From the standpoint of 
the required systematic survey, it is essential that both partners be 
assiduously investigated for possible etiologic factors and that any 
possible impediment, however slight, be removed. The methods of 
making an organized search in each marital partner and the means of 
treatment, having been clearly described in recent vears,’* are not 
within the province of the present essay. 

This presentation is concerned with the relatively small group of 
childless couples who, having been thoroughly studied and, per- 
haps, treated, find themselves in the unhappy estate of unilateral 
barrenness—a dilemma in which the female is theoretically fertile 
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and the male alone is absolutely sterile. Is it the privilege of such 
inblest women, lucklessly mated to sterile husbands, to achieve 
aternity artificially? The moral and legal aspects of this question 
re, for the present, difficult to crystallize, but from the physiologic 
ewpoint the response is unequivocally affirmative. It must, 
nevertheless, be admitted that it is well-nigh impossible to apply the 
edical answer without due consideration to the two imponderable 

OmMmponents of the question. 
ab olutels irremediable barrier to fertilization is found in the 


band and if the wife, after complete study, is potentially fertile, 
then incumbent upon the physician to explain the hapless 
ent to the barren couple. The physician should not attempt 
the judgment of the couple but should merels discuss with 
hem the need of adjusting their marital philosophy to that of a 


| ldless union; or, if they so please, the advisability of adopting one 
| r more children. Occasionally, it will be suggested by one of the 
rtners that the wife submit to artificial impregnation or, as the 


ines state, “have a test-tube baby phy siclan need 


») particular responsibility if one of the first two courses is 

| osen, but his burden is, indeed, heavy should the couple elect the 
t-rnent oned procedure. 

he occurrence of normal pregnancy following the artificial 

fer of semen to the reproductive tract of the female is not a 

newly discovered phenomenon. The fourteenth-century legend 

{ the warring Arabian tribesmen who, in the dead of night, success- 

eminated the well-bred mares of their enemies with semen 

tained from inferior stallions is often related as the origin of the 


edure. The first successful experimental fecundations were 
e of Jacobi who, in 1700, was able to fertilize artificially the eggs 
h.! Nearly a century later, the Abbé Spallanzani succeeded in 
tificially impregnating a spaniel bitch." The first successful 


ficial impregnation in a human female is credited by Home® to 
Hlunter who allegedly related the occurrence of such a preg- 
following the transfer to the vagina of semen from a husband 
th hypospadias. In the United States, Marion Sims was the first 
employ this modality in sterility. In 1866, Sims!? reported that 
(} intrauterine inseminations had been successful. Since that 
e, as reviewed recently by Cary, many gynecologists have 
rded their experiences with artificial impregnation. ‘The pro- 
ire is currently in the limelight because of the keener interest 
barren marriages and because, as knowledge concerning the 
trual cycle and ovulation accumulates, such inseminations 
more often successful. The recent questionnaire survey of 
100 physicians, conducted by the National Research Foundation 
Kugenic Alleviation of Sterility, shows that at least 9000 live 
dren were produced by artificial impregnation in this country 
to June, 1940. 
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Indications for Artificial Impregnation. ‘The indications for artificial 
impregnation in instances of sterility, though limited and well de- 
fined, vary with the type of insemination to be emploved. The 
procedure may be either homologous, when the husband's semen ts 
artificially transferred to his wife's reproductive tract, or heterologous, 
when the semen of a stranger is emploved. 

Homologous insemination is indicated in the presence of either 
penile or vaginal malformations which prevent the normal deposi- 
tion of semen in a couple otherwise potentially fertile. Thus, either 
hypospadias or pronounced vaginal atresia may constitute an indi- 
cation for homologous insemination. A persistently acid reaction 
of the cervical mucus, as described by Guttmacher and Shettles, 
may be considered an indication for homologous insemination of the 
intrauterine type. The procedure is, however, of no value in the 
management of ordinary sterility wherein one attempts, as Gutt- 
macher* states, “to give the spermatozoa a 3-inch boost on their 
6-inch journey.” 

Heterologous insemination, utilizing the semen of a donor, is 
indicated when it has been positively determined that the husband 
is absolutely sterile, as in either total aspermia or irreparable 
azoospermia, and that the wife is potentially fertile. The latter 
statement implies definite knowledge that the Fallopian tubes of the 
wife are normally patent, that there is no cervical infection, and 
that the uterus is not underdeveloped. It is obviously important 
that the wife be free from any constitutional or local disorder which 
would make pregnancy hazardous. Heterologous insemination is 
the type usually emploved, because absolute ste rilit, of the male 
is more common than genital malformations of either partner. For 
this reason, certain prerequisites to its success, as well as the tech- 
nique, are herein discussed. 

Moral and Legal Aspects of Heterologous Insemination. ‘lhe condi- 
tions imposed upon the physician who consents to perform artificial 
impregnation in-a potentially fertile woman, with semen from a 
donor other than the husband, include the proper selection of couples 
in which such a procedure may be risked and the careful choice of a 
suitable donor. 

In selecting the couples, it must be ascertained that both hus- 
band and wife are equally earnest in the request that artificial 
impregnation be performed and that both of them fully grasp the 
psychologic and emotional dangers which surround such a_pro- 
cedure. It is best to delay the proposed insemination for several 
months in order that the physician may assure himself that the 
husband’s interest is not abnormally heightened by sheer bravado 
in an attempt to escape the self-accusations of inferiority. By thus 
familiarizing himself with the character of the husband, the physi- 
cian is aided in his determination to avoid any future marital 
discord. 
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\s a medicolegal safeguard, written permission for the impregna- 
uuld be obtained from both partners. The author does not 

lee It Wise or necessary to establish all of the ceremonious legal 
whi mour and hKoerner® suggest Several possible 

egal charges have been mentioned by both lay and medical writers 
tuting serious obstacles, namely, a violation of the law by all 

cerned, the crime of adultery by the wife, and the aspersion of 
rdy on the heir. There being no law, written or unwritten, 

ig the legality of the act, the participation by anyone in the 

of artificial impregnation is not a statutory offense. The 

estion of adultery is a debatable one, even though someone has 
it is dificult to conceive of adultery being consummated 
test-tube.” The common law, upon which most decisions con- 
idulter would rest, considers adultery to be linked to the 

exual intercourse, an element lacking in artificial im- 


egnatiol lLlowever, as Beardsley points out, the Supreme Court 
f Onta in 1921, sustained a charge of adultery by stating, “The 
ence of the offense of adultery consists not in the moral turpitude 
he act of sexual intercourse, but in the voluntary surrender to 


person of the repreductive powers or faculties of the guilty 
If such a decision were generally upheld, it could be made 


iffect all women who submit to artificial impregnation. 
Phe legitimacy of the child born of artificial lmpregnation is a 
te question. As a general rule, most statutes protect any child 
edlock from the aspersion of bastardy. Hlowever, even 
vh the presumption of legitimacy is one of the strongest pre- 


of the law, it is not absolute under all circumstances. 

eu controverted by proof of the husband’s sterility. There- 

order to avoid any future shadow of bastardy and to guard 

operty rights of the child, whose inheritance privileges may be 

enged DV gre ed relatives who by chance acquire knowledge of 

er OF Con eption, it is best to establish protective measures 

e time. The suggestion of Sevmour and Noerner®? that, after 
ancy results from artificial impregnation, another physician 


e ignorant of the origin of the conceptus— be engaged to complete 
bste tric care doe Ss not solve the problem. The ad\ ice of the 
Bureau of the American Medical Association® that the hus- 
| 1 mstitute formal adoption proceedings as SOOT as the child is 


Ville Ce rtainly a safe course, seems to be unnecessarily public. 


ea nan has accepted a child born to his wife as his own, the 
ilmost guarantees the legitimacy and, therefore, the inheritance 


it child. Thus, in the author's opinion, the signed, witnessed 

ent of both marital partners for the performance of artificial 

egnat to which the husband has appended the affirmation 


he child is his and his legal heir,' constitutes sufficient legal 
tection for all concerned. 


etion of a donor entails the impersonal purchase by the 


= 
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physician of semen from a healthy, fertile male of good character 
and favorable heredity one who has no evidence, clinical and sero- 
logical, of ever having had either gonorrhea or syphilis. The donor 
must, moreover, be unknown to the barren couple. The request 
by the couple that a member of the family be employed as the donor 
should be categorically denied. It is obviously important for 
esthetic, moral, and psychologic reasons to preserve the anonymity, 
of the donor. It is best that the donor selected be of the same racial 
strain as the husband and, if at all feasible, possess some of his 
physical characteristics. 

Technique of Artificial Impregnation. ‘lhe success of any insemina- 
tion hinges on the potential fertility of the wife, as previously 
mentioned, on the excellence of the donor's semen, and on the timing 
of the insemination. The manner of introducing the semen into the 
vagina Is the simplest part of the procedure. The donor is instructed 
to obtain the semen by manual masturbation, collecting it ina sterile, 
dry, glass vial and keeping it at room temperature until used. The 
semen should be introduced into the recipient as soon as possible 
after its collection, certainly within an hour. The specimen should 
be examined microscopically a check, when it is received from the 
donor. 

The wife is advised to have intercourse with her husband, if he has 
no pyospermia, just prior to reporting for the insemination, with the 
hope that an imminent ovulation may be hastened and that favor- 
able cervical secretions will be stimulated. If intercourse with her 
husband is not feasible, the woman is advised to take a preliminary 


( 


vaginal douche with 2.5 solution of sodium bicarbonate. The 
temporary alkalinity of the vagina thus achieved may enhance the 
fertilizing ability of the spermatozoa. With the patient in the usual 
lithotomy position and the table tilted to the Trendelenburg angle, 
the specimen of semen is then merely squirted against the external os 
without ex posing the CErVLe. lor this purpose, it is convenient to use 
a sterile, dry, glass svringe and a blunt, 16-gauge needle. The patient 
is kept on the table in the Trendelenburg position for 30 minutes 
and is then permitted to follow her customary duties. 

There is nothing to be gained, in the author's experience, by intro- 
ducing the semen directly into the uterine cavity through a small 
rubber catheter or a Keyes-Ultzmann cannula. In fact, the results 
of the intrauterine method may be inferior because of the expulsive 
contractions of the uterus evoked by stimulation of the internal os. 
It is imperative, when the intrauterine technique is employed, to 
allow the uterine spasm caused by the passage of the catheter or 
cannula to subside before introducing no more than 0.5 cc. of the 
semen. A larger quantity of the semen tends to distend the uterine 
cavity and may give rise to undesirable contractions. 

The timing of the artificial insemination so that it coincides with 
ovulation is obviously of paramount importance. When the wife is 


| 
| 
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because of either habitual mideycle pain or Cc) chic expulsion 


ear cervical mucus, to foretell accurately the time of ovulation, 
problem is simplified. If, however, no signs suggestive of 
lation are available, as is usually the case, 2 or 3 inseminations 


tive midportion of a single evcle should be performed. When 
re occurs, even after such multiple inseminations, the days of 


evcle selected should be altered at the next trial. In one of the 
cess cases herein reported, for instance, pregnancy did not 


ir after inseminations on the 11th and 14th days of the menstrual 
e but did follow subsequent inseminations on the 12th and 15th 
It is obvious that a large element of chance is involved in the 


ting between a highly fertile ovum and a spermatozoén of 
quality. Seymour and Koerner” recently reported that the 

of inseminations successfully emploved by more 
1000 physicians was 12. This number of attempts was dis- 
ted any ways, such as | insemination per month for 12 
nths, 2 inseminations per month for 6 months, and so forth. It is 
ficant that 124 physicians reported successful artificial impreg- 


fter as many as 21 inseminations. The patient, donor, and 

ist be prepared, therefore, to repeat the pre wedure many 

es before meeting with success. The patient and donor will be 
re coOperative, if this is explained prior to the undertaking. 

he recent observations of Guttmacher and Shettles® on the evclic 

etrability of the cervical mucus to spermatozoa may obviate the 


cessity of multiple inseminations. These authors recommend the 


ot a micro-technique for the repeated study of the 
etrability of cervical mucus and record several successful in- 
nations during the so-called optimal phase of maximum sper- 
tozoal penetration. The method described appears to deserve 
re study and trial. 


CONCERNING Six ARTIFICIAL IMPREGNATIONS WuicH RESULTED 
NORMAL INFANTS AT TERM 


N il 
Condition of me ‘ 
Age husband s seme 
28 Azoospermia l | 
39 Azoospermia l ] 
\spermia 2 10 
32 \spermia 2 
30 \zoospermia 2 6 
2s 3 9 
impregnations performed 18 months apart 


Report of Cases. ‘he author has had the privilege of attempting 


eterologous artificial impregnation in 6 barren women whose hus- 


ds were absolutely sterile (Table 1). Five of the 6 women 
une pregnant and delivered healthy offspring. One of the 5 
uccessfully impregnated twice. The number of inseminations 


| 


US SHELDON, BLUMENTHAL: 


received by these D women before pregnancy occurred varied from | 
to 10 (Table 1). The infants delivered, now ranging in age from 
2 vears to 6 months, are normal in every respect. The remaining 
patient is still undergoing repeated inseminations and, although 
{ pairs of inseminations have been unsuccessful, one may not vet 
classify this as a failure. 

Summary. 1. ‘The legal and moral aspects of artificial impregna- 
tion, though not vet clearly defined, are discussed. 

2. The history, indications, and technique of artificial impregna- 
tion are briefly stated. It is shown that the procedure may be easily 
accomplished if certain rules concerning the selection of the semen 
and of the potentially fertile wife are followed. 

3. Six successful instances of artificial impregnation are herein 
recorded, 
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OBSERVATIONS ON THE ORAL ADMINISTRATION OF RAG- 
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Ir has been observed for some time that ether-soluble fractions of 
various plants were relativel) common causes of contact dermatitis. 
The type ot plants causing eruptions have been well recognized in 
the different geographical areas of this country. The specific Mman- 
agement of patients manifesting plant oil dermatitis has not been 
adequately approached. For this reason further recorded observa- 
tions in desensitization to plant oils seem justified. 

Contact dermatitis treated by specific desensitization is regarded 


with great skepticism. This view would appear to be based upon 


RAGWEED OIL IN HYPERSENSITIVE PATIENTS 


bservations. Jadassohn' described a case of desensitization 
ercury idiosynerasy, Riehl’ arsphenamine dermatitis; 
resorcin and in arsphenamine dermatitis, and Richter® 
dermatitis of various origin. Blumenthal and Jaffe', ina 
e group of contact dermatitis cases, found desensitization 
cessful except for the oil group. In one patient with multiple 
ensitivities these authors found a highly specific desensi- 

in oil of lavender. 


here general agreement that contact dermatitis due to oils 


e that offers the best chance for specific desensitization. 
ntry, Caulfeild,? Seyler,’ Shelmire,’ and many others 
hed favorable results with specific desensitization to 
Qn the other hand, Brunsting and Williams express a 

e view about the therapeutic value of desensitization, espe- 
eweed ol dermatitis. 

¢ most part, plant oil’ desensitization has been attempted 

ic injection or by external application. Dunkan and 

ever, are among the few who have tried oil by mouth. 

thors recommended chewing the leaves of Rhus and 

the juices. Perutz® gave turpentine by mouth. 

\merican Indian folk lore, the early tribes had the habit 

y the green leaves of plants belonging to the Rhus "Toxi- 
group as a means of preventing summer skin eruptions. 
terature would infer that this procedure vave good protection 


the tribesmen but often resulted in a temporary acute skin 


ada temporary general debilitation. 


ations were made in a group of 16 patients, all of whom 
lested a t pical contact dermatitis. In these cases we tried 


desensitization for the purpose of clearing the individual 
nd to protect the patient against further attacks. For 
rt we dealt with an isolated farmer population. Since 
circumstances regular treatment by hypodermic inocu- 
ed to be a difficult procedure, we gave the oil by mouth. 


( ential details of occupation, patch test results, duration of 
ruptiol and season of the disease are detailed in Table 1. 
the cases manifested their eruption on the exposed surfaces; 


sand 5, in addition to the exp sed surface, the eruption 


red over both legs from the knees to the ankle, explainable on 


‘f contact by walking in hay and fields containing the rag- 


plant. Fifteen of the 16 patients had seasonal exacerbations 
r eruptions occurring at the time of good development of the 
ed plant and during the season of ragweed pollination. Three 
patients had their eruptions throughout the vear but they 
always worse from mid-August through September, explainable 


asis of constant contact with hay which contained ragweed 
All of the patients gave a 44 positive patch test reaction 
of ragweed in dilution of 1 to LOOO or higher dilution after 
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24-hours’ exposure. Positive patch tests occurred to other chemical 
substances but the clinical picture and history in every instance 
would exclude other substances as being of practical clinical im- 
portance. 


TABLE 1 CuintcaL Data IN 14 Cases or RaAGwWeep DERMATITIS 


Na Age. | O Sea 0 
17 $2 ( Au Farmer a l 
rfa hes 
i.M 7 I \ x Caretaker D 
H. J 8 Start J Mecha ; 
early Se D 
L. Late A x Ir 
Nov fa 
\ Mid-sun Sh Farmer D i Fa 
47 Far D 
C.H 7 60) | I ( 
§ |L.M 2 27 N Ex D ' ( 
48 Au \ | | D ) 
rface 
W. $1 7 r I D 
J.H l \ Se] j Factor D 
M 14 J Nov Ex Fa D 
47 f 8 J Au Exposed Farmer 1 D { ) 
i ar rfa r 
} W J N Exposed Miner D 


Preparation of Materials. ‘The ether soluble residue of the ragweed 
plant used for diagnostic and therapeutic purposes in this study was 
prepared in the following manner: Fresh, healthy giant and dwarf 
ragweed plants were collected in early September. The plant was 
allowed to dry and the stems and leaves were then ground to a fine 
powder, an excess of commercial ether was added and placed in a 
tightly stoppered bottle. This mixture was allowed to extract at 
room temperature for the next 48 hours. The ether was allowed to 
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porate The residue Was warmed and diluted in serial dilutions 


ten, with warm olive oil. 


Wet! of Treatment. All of the patients were patch-tested with 
of ragweed in olive oil in dilutions 1 to 100, 1000, 10,000, LO0,000, 
00,000. "Treatment was begun with the drop of a dilution which 
e a faintly positive 24-hour patch-test reaction. The oil was 
opped on a teaspoonful of sugar by a non-ragweed oil sensitive 


nd taken by the patient each morning before breakfast. 
Che chart further lists the doses of ragweed oil, the duration of 
reatment and the results obtained. Emphasis is placed upon the 
ariabillt of the dosage. This has depended upon the degree ot 
hy persensitiveness of the individual patient to ragweed oil. 
Discussion. We wish to emphasize that the dosage of ragweed oil 
tration depe nds upon the patch-test reaction. It is recom- 
ended that all patients start with one drop of a strength solution 
gives the faintest possible positive 24-hour patch-test reac- 
Cases 1, 2, and 3, administration of 1 drop of ragweed oil 
99 parts of olive oil on 2 successive mornings produced a gen- 
ed eruption characteristically similar to the eruption of exter- 
il application of the oil. Repeating the same dosage following 
plete clearing of the eruption resulted in a second exacerbation 
the patients. They were, however, able to tolerate a 
drop of | to 10,000 dilution which gave them complete 


tection from their usual daily exposure. 
he fact that all of our patients gave a good positive patch-test 
oil of ragweed pollen makes it understandable why our 
tients have their eruption only during the pollen season or are 
e during the period of pollination of the ragweed plant. 
13 reated quantitative patch testing we have observed a 


the quantitative patch-test reaction in Cases | and 2. 
re treatment, they reacted positively in dilutions 1 to 100,000, 


after 2 vears of continuous treatment they reacted only in 
| to 1,000 in Case 1, and 1 to 200 in Case 2. In 5 others 
es 5, 5, 6, 7, 10) there has not been a quantitative reduction in 


e patch test but in spite of this fact they are symptom-free. 
Tw eive ol the 16 ragweed oil sensitive patients have been satis- 


etorily controlled with oral desensitization to ragweed oil. Two 
the failures have not followed treatment sufficiently to justify 
evaluation of therapy. We are unable satisfactorily to explain 
e failure in the other 2 patients. 


Patients 3 and 4 were treated while they were in an exacerbation 
September) with no appreciable benefit, suggesting that long con- 
ued treatment Is necessary for a good therapeutic result. 
Conclusions. 1. Sixteen patients with contact dermatitis due to 
persensitiveness to oil of ragweed were treated by oral administra- 
1 of ragweed oil; 12 experienced satisfactory results. 
t would appear that actual desensitization can be accom- 
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plished in plant oil contact dermatitis by oral administration of the 
specific oil. 

3. Oral administration of oil of ragweed in greater than tolerance 
dose results in a generalized eruption of the contact type. Involve- 
ment, however, is maximum at the site of the previously involved 
areas. 

1, Oral treatment with ragweed oil must be daily and continuous 
over long periods ot time. 

5. Oral desensitization to ragweed oil is recommended when there 
is a long intervening period before the expected time of contact 
with the plant or its pollen. 

0. The therapeutic dose and overdose ot ragweed oil are in close 
proximity. The estimated therapeutic dose, therefore, can best be 
determined by quantitative patch tests. 
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CLINICAL INVESTIGATIONS WITH CURARE IN ORGANIC 
NEUROLOGIC DISORDERS.’ 


By A. E. Bennetr, M.)D.. 


OMAHA, NEBR 


From the Neurologic Departments of the University of Nebraska, College of Medi 
eine, Bishop Cl irkson Memorial Hospital, Omaha, and the Nebraska 
State Orthopedic Hospital, Lincoln 


CURARE, known to South American Indians for generations, has 
been known to medical science for only about 100 vears. Since 
time immemorial, the native Indians have used small amounts of 
gum curare upon arrow tips to paralyze game in hunting. Gen- 
eralized muscular paralysis and respiratory death occur within a 
few minutes after injection of curare into the animal. The secrets 
of curare preparation have been carefully guarded and much 
“black magic”’ obscures its manufacture. 

Now and then small amounts of the crude drug have been brought 
back to civilization since the time of Raleigh. In 1815, Watterton 
and Brodie demonstrated asphyxia to be the cause of death. 
Baussingault and Roulin in 1824, extracted the alkaloid curarin. 
In 1844, Schomburgh named the plant group Strychnos toxifera. 

* Read before the Central Society for Clinical Research, Chicago, November 2, 


1940 Presented in Scientific Exhibit of the American Medical Association, June 
10-14, 1940, New York, awarded Certificate of Merit, Group I 
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n IS44, Claude Bernard first described the physiologic action of the 
lrug upon the neuromuscular junction and confirmed asphyxia as 
i cause of death. Others contributing to our knowledge are 
rever, Who, in IS64, isolated curarin in crystalline form; Pelouse 


and Lapique, who reported physiologic observations confirming the 


pure m oneural action of the drug. 

Jousset, Demine and Busch in 1867, first attempted to apply the 
drug to clinical medical therapy. They treated convulsive states, 
epilep rabies, chorea, strychnine poisoning, and various tics. 
Hoffman (1879), Hoch (1894), and Cash (1901), also experimented 
vith curare. “Tsocanakis, in 1924, tried curare in spastic paralysis. 
Bremer’, in 1929, proved that the drug exhibited a selective action 

reduction of local tetanus and = decerebrate rigidity. West? 

5 9) and Cole (1934) reported partial results in the relief of 
tetanus convulsions, rigidity of Parkinsonism causalgia, and spastic 
paraplegia Burman! (1938 39 reported extensively upon its re- 

xing effect in spa tic, athetoid, and dy stonic states of muscular 


and tremor, 
\ great drawback to experimental and clinical investigation of the 
been the fact that no gourd or tube of crude curare made by 


re tch doctor would duplicate the ingredients of another, to- 
gethe! th inaccurate information from native curare makers. 
\lso, different curare plants from various areas give varying toxic 


Other lethal substances such as venom were added from 
| - these contaminants have snarled chemical and physio- 
research. On the whole, pharmacologic literature gives the 


pression that the drug is highly toxic and dangerous, not applica- 
T ill ical medic ine. lurthermore, until recently, ho large 
lantities of authenticated curare have been available at any one 


e lor expe rimental research. 

034 Mr. Richard C. Gill, after exhaustive studies and pro- 
red contact with South American Indians, was able to learn the 
vwtual botanical ingredients and the secrets of manufacture. In 
938, he brought back to this country the largest amount of authen- 

and field-tested curare ever gathered and carried back to the 

ed world. In addition, he returned with a large amount of 
nauthenticated curare, that is, curare from regions he had not 
personal.) isited. This supply was turned over to the FE. R. Squibb 
ind Sons’ research department. 

Standardization of the Drug. After considerable independent 
experimentation by Dr. A. R. MeIntyre, Professor of Pharmacology 
it the University of Nebraska, and by Mr. H. A. Holaday, head of 
the biologic development and control division of Squibb and Sons’* 
biologic laboratories, the technique of standardization, at first 
lifficult, has been simplified. Biologic methods of assay are neces- 

I am indebted to E. R. Squibb & Sons and Dr. Sidney Newcomer for furnish- 

g standardized curare (Intocostrin) in these experiments. 
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sary with each new batch of the drug. The curare itself is extraor- 
dinarily stable, not destroyed by autoclaving. Assay by a variety 
of methods gives a result so precise that recheck reveals an error 
within the limit of 1%. 

Methods of Assay. Curare-acetylcholine antagonism upon a frog 
gastrocnemius preparation has been applied in the study of methods 
of purification and in dilution control. A frog gastrocnemius prep- 
aration is made which, with addition of acetylcholine, produces an 
isometric type of contraction which furnishes a reference height for 
comparisons with a decreased height contraction obtained through 
the inhibiting effect of the curare solution. The method is applicable 
only when controlled by a reference standard qualitatively identical 
with the test material. 

\nother method of assa\ is the head-drop method in the rabbit, 
developed by Holaday. The curare solution is injected slowly into 
the ear vein of the rabbit and the dose adjusted so that the neck 
muscles atter 23 to 5 minutes reach a degree of Haccidity which just 
prevents the animal from raising the head and keeps the chin down. 
This end point is very clear cut and a typical curare effect occurs 
exactly as seen in the human after injection of a curarizing dose. 
The amount per kilogram necessary to produce this effect in the 
rabbit is estimated and the dosage is figured according to body 
weight of the patient. 

Physiologic Action of Curare. Action of pure curare is upon the 
neuromuscular mechanism. In certain impure preparations, another 
action is seen, ascribed by Burman to curarin. This side-effect is a 
histamine-like action producing sudden fall in blood pressure, 
bronchial spasm, facial pallor, ervthema, and urticaria, which is 
relieved by epinephrine. These preparations we have not employed 
clinically but are investigating them further. We believe them 
unsafe for clinical use. 

The action of curare is upon the net-like structure of fine nerve 
fibers at the terminus, called the motor end plate. It is here that 
acetylcholine, the chemical mediator or regulator of chronaxie of 
nerve impulses to voluntary muscle, acts. Curare prevents acety|- 
choline from acting on the nerve muscle junction and inhibits its 
action, thus producing a paresis of muscle. Curare poisoning 
(curarization) thus prevents the transmission of natural nerve im- 
pulses from motor nerves to the muscles. This peripheral motor 
Haccid paralysis affects, in general, the nerve endings of all striated 
or voluntary musculature, but selectively affects, first, the fine fast 
moving muscles of high chronaxie, such as short muscles of the eves 
and throat; later, the larger, slower moving muscles of head, neck, 
extremities, intercostals, and diaphragm. 

The circulation is relatively unaffected and sensory nerves are not 
affected. While reflexes may be somewhat diminished they are not 
abolished. Death occurs from asphyxia due to respiratory paralysis. 


| 
| 
| 
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Lhe called lethal point of the drug is questionable because large 
dost are tolerated if respiration can be continued. The drug is 

k acting and very rapidly eliminated. The rapidity of absorp- 
tion has much to do with lethality. Small amounts of the drug 


jected rapidly are toxic and produce cardiac failure in animals 

le large amounts may be given slowly without toxic symptoms. 

Fifty times the lethal dose has been given to dogs by Dr. A. R. 
Melntyre without fatality by keeping up artificial respiration. 

The physiologic effects are noted immediately at the end of an 

injection given over a period of | to 2 minutes. In 

nore minutes the peak of curarization is reached, whereupon 


he effect lowl recedes and seems to vanish in 15 to 20 minutes. 
he same effect occurs in from 15 to 30 minutes after intramuscular 
ect Physiologic s ymptoms are seen in the sana bers r sequences: 


tient first complains of haziness or fuzziness of vision. Next, 
ptosis appears with slight nystagmoid movements, relaxa- 
he face and heaviness, with relaxation of the tongue and 
lhe patient at this point complains of tightness of the throat 


d | KIness Of the voice. (Generalized heaviness and weakness 
thie eck muscles with inability to raise the head are followed by 
eakness to complete paresis of the spinal muscles, legs and arms. 


ear shallowness ot respiration from weakness ot the inter- 
1 the diaphragm. 


These symptoms follow the same order as the progressive symp- 
patient with myasthenia gravis; double ptosis and nasal 

e also simulate those of the myasthenic. Excess saliva may 
ate in the throat and the patient complain of difficulty in 

reatl g, but this occurrence is counteracted considerably if the 
axed jaws and tongue are held forward. Injections of epinephrine, 
gmin, or metrazol all seem to counteract quickly the action 
Irare Burman believes that a sustained, clinically relaxing 
fect upon hyperkinetic or spastic muscles remains for a long period 


time after the toxic deacetylcholinizing effect of curare has disap- 
red We have not vet been convinced ot an\ such prolonged 
m curare. In fact, its usefulness is hindered by this tem- 

rary effect in spastic states. The only evidence we have for a 
ible prolonged action is the fact that a second intravenous injec- 
in animals, if administered within 1 to 5 hours after an initial 


e, will be more effective (depending upon the time interval), 
that less curare is required to cause paralysis. In giving a 
econd intravenous injection to patients after complete curariza- 
eems to have disappeared, we have also noted it takes a lesser 
ount of curare to produce paralysis. The observation indicates 
at there is considerable prolongation of effect or retention of 
C all aloid. 


There are a number of drugs known to have a curare-like action: 
Juinine methochloride, erythroidine hydrochloride, ammonium 
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bases, amides and amines, choline, muscarin, snake venoms, methy] 
strychnine, aromatic series, pyridin, quinolin, thallin, nicotine series, 
piperidin, putrefactive ptomains, and products of muscular metab- 
olism. References to the action of these drugs can be found in 
pharmacologic literature. One will be discussed later in this paper. 

\fter extensive experience with curare, | developed a method of 
preliminary curarization of the patient prior to metrazol convulsive 
shock therapy which has completely removed all traumatic hazards 
of that treatment. The technique of this therap has been deseribed 
else where. 

some clinical neurologic disorders resemble curare polsoning 
Botulism, the food poisoning from improperly sterilized canned 
foods, produ esa peripheral motor paral) sis with respirators failure 
resembling curarization. Acute ascending Landry's paralvsis, often 
erroneously called acute poliomyelitis, is in reality an obscure toxic 
condition with an almost pure peripheral motor paralysis progressing 
until all voluntary musculature is involved, ending in respiratory 
paralysis and death from asphyxia. Myasthenia gravis, as noted 
earlier, in the progression of symptoms with its characteristic rapid 
fatigue of muscle from faulty function of the neuromuscular junction 
due to loss ot acet\ Icholine, resembles mild curare poisoning. Both 
curare poisoning and myasthenia symptoms are immediately 
re heved by prostigmin. 

Clinical Application of the Drug. ‘The use of curare in clinical 
medicine must still be regarded as experimental. \ large amount of 
investigative pharmacologic research and clinical experimentation 
must be carried out before curare can find a useful place in medical] 
the rapeutics. Yet, there is a tremendous potential usefulness for a 
safe drug with a curare-like action. The results from curare therap) 
up to the present have been inconclusive, owing to the fact that 
adequate supplies of standardized material have been almost im- 
yp ssible to obtain. This problem has now been overcome and the 
drug has proved to be indispensable in preventing ( omplications of 
convulsive shock therapy. 

In the field of neurology curare may find its greatest usefulness. 
West has reported interesting results with curare in the treatment of 
tetanus. In lockjaw, the violent muscular contractions become 
almost constant tetanic convulsions, finally exhausting the patient 
and ending in death. The recognized but not too effectual treat- 
ment is tetanus antitoxin. Greatly needed is a method of con- 
tinuously relaxing the muscular spasms until the patient can de- 
velop an immunity against the toxin of tetanus bacilli. Curare, 
theoretically, offers such hope of preventing exhaustion, by relaxing 
the muscular spasms and producing a generalized peripheral mus- 
cular paresis. 

The drug may also prove useful in controlling other convulsive 
states such as strychnine poisoning, eclampsia hydrophobia, and 
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tatus epilepticus. It should be possible to suppress these spasmodic 


disorders by sustained “ physiologic’? doses of curare. In well 
chosen cases a slow acting curare would be life saving as continued 
heighten fatigue. Even near-lethal doses might be ad- 

tered with the aid of artificial respiration by means of a 
respirator. Certainly, experimentation with curare is worthy of 


rial in any convulsive disorder that is endangering life. 
\ most promising field for a curare-like drug is in the so-called 


paralytic states. Infantile cerebral palsies, spastic paralysis, 

Little's disease, usually the result of birth accidents, are responsi- 
Die Tor e of the largest groups of cripples. No medical treatment 
been previously known for these disorders. Orthopedic treat- 

ent irgery, and pha slotherapy for muscle training have been all 
hat could be offered. Curare releases the spasm and muscle 
rigidity and involuntary tremor and spasms disappear through 
relaxat While these effects are not curative, the transient 
relaxing effect enables the paralytic patient to talk better, use the 
inds for finer movements such as feeding, writing, and so on, and 
ermits relaxation of the limbs. Such added benefit enables the 
hopedic surgeon to use braces more effectively and to carry out 
eCeSSa urgery of fixed deformities. The problem is to get a 


iL tha prolonge d action. \t present curare ac tion is too fleet- 
ustained effect Is esse ntial. \fter obtaining the drug 


fect, there is still the problem of muscle reéducation through 
otherapy exercise to learn new control of formerly helpless 
( he child is able to gain faster as a result of the relaxing 
fect of rare Nuch investigative research Is necessar\ before 


ent can be successfully applied. 
here ire a nunabys r of other organic neurologic disease Ss char- 
rigidity of muscles and involuntary spasms and tremors 


ement of lower motor centers of the brain in the basal 


( triate sVstem., Some of these are paral, sis agitans, 
hetoid disorders, dystonia musculorum deformans, lenticular 
eveneration, multiple sclerosis, postencephalitic Parkisonism and 


ogvric crises, Huntington’s chorea, spasmodic torticollis, and 
ballismus. These are all disabling conditions and notoriously, 
tant to treatment Small doses of curare cause a diminution 


he hypertonia, tremor, and involuntary motility of these disorders, 
giving the patient marked temporary relief. Even though its 
is not curative, it would enable the patient to live a life of com- 
rative comfort. Here again, a slow-acting, sustained effect is 
ecessary if the drug is to become a useful therapeutic aid. 
Personal Experiences. 1. Spastic paralysis. A group of 12 severe 
es Ol pastic paralysis were given curare injections ever\ other 
10 mg. per 20 pounds of body weight, for a period of 3 to 8 
mths. Each child was accepted for treatment from a large num- 


er of spastic cases because of some unusual or different symptom. 


. 
| 
| 
| 
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Eight of these children were under constant supervision at the 
Nebraska Orthopedic Hospital. Orthopedic procedures and physio- 
therapy were carried out at the same time. The following cases are 
examples of the results obtained: 


Case Reports. Casr 1.—E. B., aged 9, was the first child subjected to 
treatment because of the severity of the condition a marked spastic 
tetraplegia with severe contractures of all extremities; incoérdination and 
dysarthria were present. An attempt to release the contractures by casts 
had resulted in severe pressure ulcers and violent exhausting spasmodic 
( mntractions, Al] surgical attempts were unsuccessful: sedative drugs were 
likewise ineffectual. Curare therapy carried out over an 8-month period 
produced a marked improvement, enabling the patient to tolerate plastet 
casts and extension procedures to overcome fixed deformities 

CASE 2. R. M.., aged ce. with severe spastic tetraplegia ind marked 
ithetosis and dy sarthria, was unable to stand or feed herself. Curare treat 
ment was directed toward improving the athetosis. This child was on 
treatment for 5 months. Slow but constant progress resulted in the el 
ecoming able to walk and feed herself. More rapid gain from physio 
therapy Was seen as a result of curare 

Case 3.—E. P., aged 18, had a severe spastic tetraplegia with marked 
involvement of the upper extremities, pronation contractures, athetosis 


and dysarthria. Curare treatment was directed toward improving functior 
the arms and speech function. A 4-month treatment was carried out, 
but only transient, temporary improvement was noted in speech funetior 


and lessening of the athetosis. 

Case 4.—A. P., aged 8, had severe spastic tetraplegia with contractures 
of all extremities, athetosis, dysarthria; he was unable to sit alone. Curare 
treatment directed toward relaxing spastic contractures and incoérdination 
of the arms was earried out for 3 months While a transient, te mporary 
relaxing effect was noted no permanent gain occurred 

CasE 5 B. F., aged 7. had spastic tetraplegia with marked ineoérdina 
tion, dysarthria, and spastic contractures. Curare treatment, directed 
toward improving codrdination and relaxing spasticity, was given over a 
3-month period The result was a slow, but sustained Improvement, hardly 
ittributable to curare since its effect was too transient 

Case 6.—B. L., aged 16, had spastic tetraplegia with dysarthria, spas- 
modie torticollis, athetosis, and spastic contractures C‘urare treatment. 
directed toward spasmodic torticollis and athetosis, WAS given over a 

-month period The result was temporary improvement after each njec- 
tion, but again the curare effect was too transient and fleeting 

CASE 7. aged ‘2. had spastic tetraplegia with dvsarthria. facial 
grimacing, mental retardation, and inability to hold up the head. Curare 
treatment directed toward the speech defect and LQTUNACINE Was Given over a 
period of 1 month, but was discontinued because of the hopeless prognosis 


1. Comment on the Entire Group. 4 ‘urare pre duces a definitely but 
transient, relaxing effect upon spasticity without fixed deformity 
It reduces incodrdination, athetosis, and dysarthria. Favorable 
progress occurred in the majority of the patients while under curare 
therapy. The treatment is not dangerous and there are no toxic 
reactions. 

A sustained curarization would be a valuable aid in the treatment 
of spastic paralysis and extra pyramidal rigidity states. 

Five adult patients with spastic paraplegia caused by such diseases 
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transverse myelitis and advanced multiple sclerosis have been 
given curare treatment. The drug will temporarily relax these 
ontractures but its effect is transient. It does, however, 
give patients relief from painful spasm and for this purpose alone 
recommended, 

2. Status Epilepticus. We have had opportunity to study the 
effect of curare upon one case of status epilepticus. In a child with 
re infection there developed toxic encephalitic symptoms 
perthermia, a syndrome ot decerebrate rigidity, spasmodic 


onus With grand mal seizures that occurred every few minutes. 
hese ( ires were uncontrolled by various sedative drugs and 
ether anesthesia over a 10-day period. At the time curare was given, 


d was moribund. Continuous intravenous curare injection 
kept up for 12 hours. During this period the patient was com- 


te relaxed and free of seizures and rigidity. The child died, 
rently of cardiac failure, but necropsy examination was refused. 

mia Syndrome and Paralysis Agitans. Six patients 
encephalitic Parkinsonism, oculogyric crises, and paralysis 
wita ive been given curarizing doses of curare. The rigidity 
eClaXxe tremor and oculogy ric Crises disappear, but as the effects 
{ the drug wear off in about | hour, the former rigidity and tremor 


During this period the patient is unable to carry out active 
ement and complains ot weakness. We see ho advantage from 


e relaxation under curare over that obtained from belladonna- 
erivative antispasmodic drugs which can be given by mouth. 

Huntington's Chorea. 1 have never observed any relief of 

tary movements of hereditary chorea from previous drug 

ip lo 1 patient in private practice and 3 patients in a state 

pita l have given repeated physiologic curare Injections. The 


Ordinate movements cease while curarization is present and 
‘eturn to their former state within a few hours. These 


tients express gratitude for the relaxation obtained and ask for 
peated injections. \gain the drawback is the fleeting action of 
he drug which requires repeated injections. We are now experi- 


ng W a si nthetic drug with a curare-like action. 
ind Dystonia. Besides the spastic paralysis combined 


ithetosis we have had the opportunity of studying the effect 
curare pon adult athetotic, dy stonic patients and upon post- 


ncephalitic dystonic states. They relax temporarily for about 1 
ir, after a curare injection. A patient had suffered from pro- 
e, painful flexor spasms with athetosis and contracture of the 

ght hand and foot for over 10 Vears. The etiologic factor was 
ad trauma. Encephalographic Roentgen ray studies revealed 
rophy of the basal ganglia, particularly on the left. All types of 
ntispasmodic drugs and sedation had been ineffectual in relaxing 
e spasm or relieving athetosis. After a physiologic injection of 


are, all evidence of contractural spasm and athetosis would dis- 
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appear and for several hours the patient would be free from pain. 
The effect, however, was fleeting and finally a premotor cortical 
resection was performed with permanent relief of the disorder. 

6. Hemiballismus. (Syndrome of Corpus Luys.) We have 
recently had the opportunits of obser\ ing the effect of curare upon 
severe hemiballistic movements. A diabetic patient with evidence 
of generalized arteriosclerosis gradually developed severe chorea-like 
rolling, incoérdinate movements of the left arm. These gradually 
spread, involving the left leg, trunk and face. After about 2 weeks 
of almost constant motion, the patient was admitted for hospital 
observation. The movements were not relieved by large doses of 
stramonium; under barbiturates the patient was able to obtain a 
few hours of sleep. After intravenous injection of aqueous curare, 
10 mg. per 20 pounds of weight, complete relief from the movements 
was obtained for several hours. After intramuscular injection of 
concentrated curare, 20 mg. per cubic centimeters, the patient 
would fall asleep and obtain a full night’s sleep. While these ob- 
servations were being made, a pulmonary embolus suddenly de- 
veloped and the patient died. Necropss showed a thrombotic 
softening of the right globus pallidus and a small lesion of the right 
corpus Luys. 

7. Tetanus. We have had opportunity to observe curare action 
in but 2 cases of tetanus. Both were moribund patients before 
curare therapy was attempted. In each instance, however, we have 
been able to produce relaxation of the continuous tetanic convulsion 
as long as curarization was continued. We believe it possible to 
perfect a continuous curarization technique that will prove to be 
extremely valuable in controlling convulsions of this disease. We 
believe that curare therapy offers more possibilities than sedative 
therapy in controlling tetanic convulsions. 

Synthetic Curare. ‘The collection and preparation of curare is a 
difficult task requiring expeditions by an expert explorer into South 
American jungles to procure adequate amounts of the potent non- 
toxic drug. We have, therefore, endeavored to find a drug with a 
curare-like action that would safely replace crude curare. Drugs 
having a curare-like action have been mentioned. 

Quinine has been known for sometime to have a curariform action 
as shown by its relaxing effect upon myotonia congenita and dystonia 
musculorum deformans. It also aggravates the symptoms of 
myasthenia gravis. The commercially available quinine salts have 
a very weak curare-like action. 

King® has shown that in curare there are certain tertiary am- 
monium bases. It has been known that quaternary ammonium 
compounds formed by the addition of alkyl radical to the nitrogen 
atom of the quinoline ring have a curare-like action. King pre- 
pared a synthetic compound called quinine methochloride formed 
by the addition of the methyl group to the quinuclidine nucleus of 
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the quinine molecule. Harvev® has shown that this drug has a 
trong curare-like action when administered either orally or 
parenterally. 


Through the courtesy of E. R. Squibb and Sons research depart- 
ve were furnished with quinine methochloride for experi- 


ment 
entation. An aqueous solution was prepared containing 20 mg. 
per cubic centimeter. Dr. A. R. McIntyre has compared in animals 


the reaction of quinine methochloride given intravenously with that 
of curare. He found with the former a curare-like action but not a 
ire curare effect as reported by Harvey. In the dog, the effect 
f quinine compared with that of curare is a rather marked drop in 
blood pressure with diminished respiration before complete cessation 


nerve muscle contraction occurs; whereas the pure curare effect 
hows complete curarization of muscle or blocking of nerve impulses 
vithout any demonstrable drop in blood pressure or marked change 
respiration. However, a definite transient paresis of muscles is 


iced, Very similar to the action of curare, and in the patient is 
distinguishable from curarization. 
We have reported elsewhere* that the flaccid paresis following 
‘ is Injection of quinine methochloride, Sto 10 mg. per kilo, 
ifficient to protect the patient from fractures in metrazol con- 
lO! In spastic paralysis we are able to obtain a complete 
action after intravenous injection of 10 to 15 mg. per 
lo of body weight. This curare effect wears off in from 10 to 15 
nu can be completely counteracted by an intravenous 
ection of 1 to 2 cc. of prostigmin. <A curarization effect can be 
duced by oral administration with about 8 times the intravenous 


S cases Of spastic athetoid paralytic states and | case of Hunt- 
gtol horea, marked relaxation of rigidity and abolition of 
oluntary movements resulted from oral administration of 3 to 


15 to 60 gr.) of quinine methochloride daily. The patients 
ced marked subjective relief and definite objectin e improve- 
irred while the patients were taking the drug. While 
ations are based upon a very few cases, we believe that 
ufficient to conclude that this drug has possibilities for 
iseful application to hyperkinetic and spastic neurologic disorders. 
Summary. |. Curare has successfully been applied to clinical 
neurologic therapy. 
». Its use as a preventive of traumatic complications in metrazol 


thy are 


ulsive shock therapy has been proved. 
Experiments with curare suggest an etiologic factor in botulism, 
g Landry’s paralysis, and myasthenia gravis. 
{. In spastic paralysis, athetoid and dystonic states, Parkin- 
nism, hereditary chorea, spasmodic torticollis, status epilepticus, 
tetanus and hemiballismus, curare produces a marked relaxation 


of rigidity and abolition of involuntary movements. Its action is 


iscending 
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transient and fleeting, but continued experimentation should evolve 
a sustained action that will be therapeutically valuable. 

5. A synthetic drug, quinine methochloride, has a curare-like 
action that is effective by mouth. This drug offers great possibili- 
ties, not only as a replacement drug for metrazol convulsive shock 
therapy, but in clinical neurology to relax hyperkinetic, spasmodic, 
and spastic states. 
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Puysics. By CHartes Wert, 8. Rem Warren, Jr., and 

|) 3. O'NEILL, the Moore School Y-Ray Laboratory, Moore School 

engineering, University of Pennsylvania. With a Fore- 

NUGENE P. M.D., Director of the Department 
rv, University of Pennsylvania. Pp. 459: 166 illustrations. 
| Charles C Thomas, 1941. Price, 85.50 


+} 


e result of extensive teaching experience obtained from 
graduate students and Roentgen ray technicians since 1930. 


the exposition is clear and comprehensive, From the funda- 

ementary and magnetic phenomena the reader 1s 

nto analyses of electric circuits and electronics. Next 

pparatus is briefly covered with an excellent outline of 

generators lor Roent ge n ray equipment Part 2 of the book 

e theory of radiation, including both the wave and the quan- 

{ goes into the production of Roentgen rays and their 

atter. The chapter on radioactivity and nuclear physics 

| inderstanding the contemporary theories and appli- 

ral and artificial radioactivity. The remaining quarter of 

1k is devoted to meas irement, control and use of Roent- 

gamma rays in therapy, roentgenography and fluoroscopy. 

ers the elements of algebra, trigonometry and calculus, 

ir place table of logarithms, a table of exponentials and 
trigonometric tunetions 

t material is well handled and tl ere are many cross- reterences 

strations There is an adequate bibliog iphy at the end 

The book should be a great help to the student and 

! ind a good souree book for the radiologist 
G. H. 

\ oGY OF Primary TupercLtes. By Henry C. Sweany. 

D., M Director of Research, Municipal Tuberculosis Sanitarium, 

Research Associate, Department of Physiology, University 

( Pp. 265; 73 plates and 26 charts. Springfield, Ill.: Charles 

LO4] Price, $5.00 


primary interest for pathologists but is of clinieal impor- 
The author has attempted to set up criteria through which 
tubercles can be determined by patl ologic examination. 
ead these eriteria by tracing the microscopic cl anges in a large 
iry tubercles of approximately known age, the latter being 
the basis of known exposure to open tuberculosis in early 
Phi inges as represented by development and regression of sue- 
tomic phases in the tubercle have been weighted in a chart 
r has devised for determining the age of primary tubercles 

history. 
ters are ol special concern for clinical medicine, iz., one on the 
rcles found in a group of nurses and hospital attendants, the 
age criteria of primary tubercles as revealed by roentgenog- 
is day when much attention is devoted to the question of 
of tubereulous infection in hospitals, and to the respective 
genous and endogenous infection, the author’s effort to date 


t} 
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the oldest tuberculous lesions in the body is timely. Unfortunately much 
less can be learned by roentgenography in life than by pathologic examina- 
tion at necropsy. Only 20°, of primary lesions are visible in antemortem 
films, and after calcification has become complete, a process consuming 
ordinarily OtoS vears, further changes that are In microscopic 
sections cannot be detected by roentgenography. 

The author's method of approach is logical and the conclusions impress 
the reader as sound. The book is well organized and the illustrations are 
numerous and excellent. The press work is commendable in every way 


MacLeop’s PHystoLtocy in Mopern Mepicine. Edited by Barn, 
Professor of Physiology, Johns Hopkins University School of Medicine, 
with 9 Collaborators. Pp. 1256; 387 illustrations. Ninth edition. St. 
Louis: The C. V. Mosby Company, 1941. Price, $10.00 
THREE years ago in its English edition, this standard textbook of physi- 

ology was completely revised, each section having been assigned to a special- 

This highly successful arrangement has been continued in the present 

edition. Revision is again extensive, the sections on circulation, respira- 

tion, metabolism and nutrition having been entirely rewritten, and a 

chapter added on the bladder. The quality of paper has been improved 

In general, the new edition is a considerable improvement in a book already 


excellent \l McC 


tT 


(iREEN'S MANUAL OF PatHoLoGy. Revised and Enlarged by H. W. ( 
Vines, M.A., M.D., Director of the Charing Cross Hospital Institute of 
Pathology. Pp. 1166; 701 illustrations. Sixteenth Edition. Baltimore 
The Williams & Wilkins Company, 1940. Price, $8.50 
By greatly enlarging the book, revising some sections and rewriting others, 

1 practically new textbook of pathology has been produced. The con- 

ventional division into the two sections of general and special pat! ology 

has been preserved. The inclusion of the avitaminoses in the chapter in 
general pathology on diseases of nutrition seems to the Reviewer most 
appropriate. 

Despite a certain unevenness, the book as a whole is well suited to the 
needs of the beginner in pathology. Its value in stimulating the student 
to enlarge his knowledge by outside reading is greatly diminished by the 
omission of all references to the literature. It is to be hoped that the next 
edition will include a bibliography and that certain errors in the present 
one will be corrected, such as “Evehejm” for ‘“Elvehjem”’ p. 108), “‘vita- 
mine” for “vitamin” (pp. 102-110) ete., and that a reference to the litera- 
ture will make it clear whether “Meakin” or ‘‘Menkin” is meant (p. 135 
in connection with fibrin formation and the localization of inflammation. 
The illustrations are very numerous, but some could be omitted without 
great loss. E. W. 


THe THERAPY OF THE NEUROSES AND PsycHoses. <A Socio-Psycho-Bio- 
logic Analysis and Resynthesis. By Samuet Henry Kraines, M.D., 
Associate in Psychiatry, University of Illinois, College of Medicine: 
(Assistant State Alienist, State of Illinois, ete. Pp. 512; 3 figures. Phila- 
delphia: Lea & Febiger, 1941. Price, $5.50. 

Tuts book, written by a psychiatrist for those not specializing in psy- 
chiatry, goes a long way in practical guidance. Most of the space is 
devoted to the analysis of neurotic symptoms and to the treatment of 
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tients. Neurotic symptoms are divided into those expressing 
id those used as symbols, a very helpful and clear way ol present- 
ire widely considered as meaningless phenomena. The reality of 
toms Is made more evident by the excellent passage showing the 
e autonomic nervous system in the production of tension symp- 
fhis discussion leads naturally into a simple, well documented, and 
fic treatment of psychosomatic tsorders. 
ggestions given for therapy, while not of a very profound nature, 
und and practicable. There is an abundance of illustrative 
terl il presented. The author has the happy faculty ol presenting 
psychobiology in a clear and simple way that will do much to 
stery out of psychiatric practice. 
ll amount of space given to the psychoses seems justified for the 
it by and large those not practising psychiatry will not have 
itients under their care. Manic-depressive psychoses are cate- 
led “physiologic illnesses.” Convulsive therapy is highly 
led for the treatment of depressed patients, especially those in 
il period In regard to the insulin therapy ol sel izophrenia, 
controversial statement is made that ‘the principle of this form 
is to produce some 15 to 25 insulin comas in the patient. 
s generally sufficient to cure most patients 
several other OpiImMions about which the reader should be 
use they are stated as facts. ‘Cures are not more commonly 
psychoanalysis than by eclectic psychiatrists, and what cures 
ed through the psychoanalytic technique of treatment occur 
therapeutic value lies not in its elaborate superstructure... .” 
e goals (of psychoanalysis) can be achieved far more simply 
by the therapy as advanced elsewhere in this book... .” 
Phe author seems to feel that analysts would recommend psychoanalysis 
r form of tl erapyv for all neuroses. This is, of course, not true 
me doubt on the author’s opinion in regard to Psychoanalysis 


Despite the above criticisms and an overly optimistic view prevailing 
this book is highly recommended to those for whom it is 
L. S. 

IN UCTION TO DerMATOLOGY. By RicHarp L. Surron, M.D., 
Sc.D., LL.D., (Epin.), Emeritus Professor of Dermatology, 
| rsitv of Kansas School of Medicine, and Ricwarp L. Sutrron, JR., 
A.M., M.D., L.R.C.P. (Epin.), Assistant Professor of Dermatology, 
ersity of Kansas School of Medicine. Pp. 904; 723 illustrations 


Fourth Edition, St. Louis: The C. V. Mosby Company, 1941. Price, 


CHI rk continues to be one of the best short texts in dermatology 
i the student and general medical man. The need for 4 editions 
9 years is, in itself, a tribute to its excellence and popularity. The 
sent revision is considerably improved by the inclusion of a short and 


irefu mpiled bibliography of leading articles in the readily available 
Ir! 1 by the addition of numerous carefully selected illustration. 
Alt gh the section on syphilis covers many of the general medical and 


itment aspects of the disease, it should not be regarded as adequate 
the present-day needs of the student or general practitioner unless 
pl ted by considerable collateral reading. 

The management of the common skin diseases Is adequately covered 
| the majority of the rarer dermatoses are classified and briefly described. 


N. 1. Jr. 
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RapioLoGy Puysics. An introductory Course for Medical or Premedical 
Students and for all Radiologists. By JoHn Kettock Roperrson, 
F.RS.C., Professor of Physies, Queen’s University, Kingston, Canada 
Pp. 270; 188 illustrations. New York: LD. Van Nostrand Company, 
Ine., 1941. Price, $3.50. 

THE author assumes as prerequisite for the use of his book a knowledge 

many ol the elementary aspects of mechanics, radiation, and electricity 
ind magnetism. He uses it as a text for a course given during the last veat 

a 2-year course In physics for pre-medical students. Although his treat 

ment of the subject of electricity is elementary, it is not fundame ntal, an 

theretore cannot initially help a reader who wants to review the 
mental bases of electric ty and magnetism, 

The material which is presented is in general accurate and cle 
the sections on the Conduetivity of Air, Analysis by Positive 
Rays, The Meaning of Critical Absorption Wave-length, Causes of Grid 

idows, Absolute Intensity and Law of Inverse Squares and particular 
the sections on the Cyclotron and on Radioactivity are extremely wel 
written and well illustrated. 

This book will be useful to medical students, radiologists and possibh 


some radiologic technicians as well E. P 


0 


HutTcHIson’s Foop AND THE PRINCIPLES OF Dieretrics. Revised by V. H 
Morrram, M. A. (Canr.), Professor of Physiology at King’s College 
Household and Social Science, University of London, and Grorat 
GRAHAM, M. D. (Canrt.), F.R.C.P. (Lonpb.), Physician to St. Bartholo- 
new’s Hospital. Pp. 648; 27 illustrations. Ninth Edition. Baltimore 
The Wiliams & Wilkins Company, 1940. Price, $6.75 
{ Book which has gone through 8 editions needs little comment For 

those who are not familiar with it, a short outline may not be amiss \iter 

some general observations on dietetics, the authors describe the functions 

f the foods in the normal diet, in providing energy and body building, with 

special chapters on the inorganic elements and the vitamins. The classes 
foods are then taken up in —- detail with their composition and 

heir place in the total dietary explained Several chapters ire devoted to 
the principles ol rong in inf ancy and childhood, and to the diet in the 
treatment of disea These are so clearly presel ted that the fact that the 
details are Chon on English menus, tastes and meal hours, detracts only 
slightly from its value Simple food tables make it easy to adjust the diet 
to any desired amount and distribution of the various foods 
The text is clear and readable and the index is sufficiently detailed 

that no difficulty is found in locating any desired item. This book deserves 

the careful consideration of anyone desiring a book on dietetics R.R 


+ 


Anus, Rectum, Sigmorm Coon. Diagnosis and Treatment. By Harry 
Eiuicotr Bacon, B.S., M.D., F.A.C.S., F.A.P.S., Clinical Professor of 
Proctology, Temple Universitv School of Medicine: Associate Professor 
ol Proctology, Graduate School of Medicine, University of Pennsyl- 
Introduction by W. Wayne Bascock, A.M., M.D., LL.D., 
+ Professor of Surgery, Temple University School of Medicine. 
Fore word by J. P. M.A., M.B., B.C. (CANnTaAn. 
F.R.C.S. (Ena.), Emeritus Surgeon, St. Mark’s Hospital, London, 
Engl: vi Pp. 857; 507 text illustrations (mostly original) by W1iLLiAM 
Brown McNett; 1 colored frontispiece. Second Edition. Phila- 
delphia: J. B. Lippincott Company, 1941. Price, $8.50. 

Tue second edition of this work is very similar to the first. It is an 
excellent and painstaking review of the literature and description of the 
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ises of the anus, reetum and sigmoid colon. The author has 
k abreast of the times by adding the newe1 methods and drugs 
pplied to diseases ol lowe r bowel TI illustrations by 
itstanding and probably account for much of the popularity 
rk This book remains as a very excellent reference work for 
1 practitioners interested in a monograph concerning diseases 


vel L. F. 


AND THERAPEUTIC GuIDE Presenting de- 
11,114 modern, non-pharmacopeal, ethical medicinal prepa- 


5,629 forms, comprising: 3,421 drugs and chemicals, 663 bio- 
691 endocrines, 2,270 ampoule medicaments, 3,190 individual 
illergens and 879 miscellaneous products. For the Use of 
Dentists, Pharmacists, and Medical Students By JACOB 
MLD., Puar.D., F.ALC.P., Director, Brooklyn Diagnostic 
Consulting Physician, Manhattan General Hospital, New 
Ri erd ile, SI ore Road, \\ ilhamsburg Maternity . and Borough 
ral Hospitals of Brooklyn. Pp. 1644. Second Edition. New 
Modern Drugs, 1941 Price, $7.00 
in the Preface to the first edition of this book in 1934, its 
provide a concise yet adequate and authoritative source of 
e physician about the many products ol pharmaceutical 
that do not find their way Into New and Non-official Reme- 
eyclopedia part (1303 pages, with distributors’ index) con- 
betical list of such preparations, giving tor each the name of 
turer, the composition, the claimed action and uses, the form, 
it is supplied, and the recommended dosage; the listings 
thout comment or change from the original sources. Prepara- 
tised and sold directly to the laity are not included. The 
Index (339 pages, with drug index) is an alphabetical catalogue 
ites under each of which are listed the preparations in the 
that are recommended in that’ connection As a reference 
rovides in compact form a souree of information about the 
reparations which are more or less widely used and it will 
table to pharmacologists and toxicologists. The scientific 
ilso be enabled by it to arrive at his own decisions as to the 
of the remedies listed herein compared with the simpler 
per official preparations. The Therapeutic Guide seems to 
” a complete anachronism; the book would be more 
less valuable without it CU. BS. 


DIOGRAPHY IN Practice. By AsHToN GRaAyYBIEL, M.D., 
in Medicine, Courses for Graduates, Harvard Medical School; 
\ssociate Fatigue Laboratory, Harvard University; Assistant 
ine, Massachusetts General Hospital, and Paut D. Wurre, 
Lecturer in Medicine, Harvard Medical School; Physician. Massa- 
General Hospital, in charge of the Cardiac Clinies and Labora- 
Pp. 319: 272 figures. Philadelphia, W. B. Saunders Company, 
Price, S6.00. 
is are illustrated the important abnormalities encountered in 
electrocardiography. Brief case histories are supplied for correla- 
lanations are concise and clear. Of particular interest are the 
the arrhythmias, and the considerable numbers of tracings 
rderline electrocardiographic abnormalities and their interpre- 
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tation. The inclusion of 129 “unknown” tracings toward the end of the 
book, with case histories and interpretations Opposite, allows one to test his 
kill with that of the authors’. The Reviewer regrets that onlv one chest 
lead (CF-4) is used in the study of patients suspected of having coronary 


artery disease. \\ 


BIoLoGIcAL ASPECTS O1 FECTIOUS DISEASI By F. M. Burnet, M.D.. 
\ssistant Director, Walter and Eliza Hall Institute. Melbourne Pp 
10: 9 figures and 4 plates Cambridge The | niversity Press: New 

York The Maemillan Company. 1940 Price, $3.75 


Books on infectious diseases have usually been written by medical men 
have been interested chiefly in the effects of Infection On man This 
ok is written by a biologist to whom both man and miecroérganisms are 
ts of equal interest. It treats infections as interactions between living 
species, t.¢., Infectlous agents (protozoa, bacteria and viruses) and thei 
sts The author emphasizes that we can deal with 1 restricted field 
studying the nature of disease. The whole range of living beings comes 
nto our province, for there is probably no species of organisms which has 
ot at one time beet either host to a parasite, or a parasite itsel Infectious 
disease 1s universal.” The host-parasite relation is discussed from the 
ecol gic point ot view, as aA struggle for existence betweer species whicl 
profoundly affect one anothy 4 Broadly vir wed, the interactions lead to its 
levelopment of an approximately balanced condition 
There are chapters on the processes within the body of the host whicl 
levelop as the result of invasion by infectious agents, on the natural history 


infectious disease, of its spread, on the general character of endemi 


disease and of epidemics, on some important 


infections which exemplify 
general principles, and finally on new diseases and the outlook for the future 


The book is very readable and should serve as a stimulating eomplement 
to more orthodox textbooks. The general reader interested in the relation 


biology to human affairs will find here an excellent account of infeetious 
disease as an important aspect of everyday life. B. | 


THE COMPARATIVE PHystoLoGy or RESPIRATORY MECHANISMS The Wil- 
liam J. Cooper Foundation Lectures, 1939, Swarthmore Colleg By 
\ucust KroGu. Pp, 172; 84 illustrations. Philadelphia: University 
of Pennsylvania Press, 1941. Price, $3.00 
Tuts book represents a series of lectures given at Swarthmore Colleg 

It sl ould be a valuable addition to the literature on ¢ mparative plhysi- 
ogy, and serve a useful purpose not only { iT studet ts but also for teach rs 

and research workers, 

The respiratory mechanisms of numerous species from small invertebrates 


to whales and man are discussed. The various examples ar arranged 
into a kind of physiological system, built up on analogy of funetion.”’ 


indexed. In addition 287 references to the original literature are given, so 
that the book will provide a rich mine of information on respiratory func- 
tion to the zoélogist and comparative physiologist. 

Many of the chapters present relatively simple facts which should be 
understandable even to a beginner in the subject, but this does not imply 
that the same chapters are not invaluable to the expert. The charm of the 
book lies in the originality, simplicity and clarity with which relatively 
simple facts are arranged and analyzed. The master hand of one of the 
outstanding living biologists is throughout in evidence. H. B. 


\ large number of zodlogic forms are considered and the species are carefully 
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ReEIK Translated by Mar- 


ix MopERN MAN. By THEODOR 
Pp, 439. New York Farrar 


BeIGEL and GETRUD KuURTH 


rt. Ine., 1941 Price, 344.00 


il d | re ud has regarded 
After having pondered 
nas solved many ol its 
ht into the nature 
inderstanding 
sed in eight parts 


siring of discomfort and pain 
t common and important perversiol 
r 15 vears, the author believes he 
Debt is acknowledged to I reud for his mnsig 
it it is said he failed to arrive al its 
hut did not go. Reik’s thesis | discus 


enomena, Dynamics, Origin, Sexes, Ego-Gains, Social Forms 
Aspects It is maint uined that sexual masochism embraces 
pairing of discomfort and pain wit! sexual pleasure. In 
the martyr attitude of modern mal is seen to have 
Fear of annihilation of the py rsonality and the hope of immor- 
+, the national masochism of today The author's theories 
Philosopher Ha elock Ellis wrote most lucidly on 
ire to consider these discussions, particularly Ts cast ol 
re harmful to the author than to the pl Hosophel 
PuMmotl is Human AND ANIMAL PATHOLOGY Cancer Re- 
nd J.R.M 
| 


No. By W. 1 Harvey, kK. Dawson, an 

the Research Laboratory of the Roval College of Physt- 

rg the Cancer Control Organisation © 
Seotland. and the Institute ol Animal Pathology, University 
r and Boyd, Ltd., 


Pp. 124; 40 plates Edinburgh: Olivet 


Cancer Control Organisation 0! Edinburgh and Sout! -Kast 

| ‘ 10 ¢ 
tumours” the authors apparently do not mean le sions that 
( isthe theo il this idea also appears on oc but 


is cle batable as ere not true 
il] neoplasms The authors have s lected for consider- 
wh are ‘co debatable that a detailed argument on their 
tihable The seminoma thev regard as a nalignant epl- 
losa cell tumor as 


the nature ol wl icl 


from the spern atoblast; the granu 
origin, the ‘mixed t mor” of the parotid as an 
plastic growtl intermediate 


1) 


hicle 
nt cell tumor ol bone as a ne 
and a true blastoma Among 
and pigme nted tumors ol 


reactive tissue melanomas 
de benign nevus cell tumors, 
rigin: Ul mahgnant melanoma they regard as a melanocar- 
nt. ““vasororma- 


ehoma may be eithe! benign maligna 


meningioma arises from -cells of endo- 


a primitive 


raneols rmative’ 
al cell, 


Lvymphosarcoma arises 
blast and lym- 


wotentialities ol endothe lioblast, 


1uctive 
he terms — reticulum-cell, lymphio- and endothelial sarcoma 
hangeably Lymp! epithelion Is considered as covering 
srowth earcinoma and lymp! osarcoma. The sul- 


yparently 1s used to indicate malignancy 
not infrequently find his tumor 
thors views, who incidentally express T* gret for a dog- 
sitated by limitations oF space. He cannot fail to profit, 
the clearly stated results ol the obviously careful study ot 


nt ol tumor material The numerous excellent photomicro- 
also to be com- 


he bibliography of Directional Literature are 
ack of an index Is a striking defect. BE. K. 


vder may concepts at vari- 
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\ TexTBooK oF CLINICAL NeuroLocy. By J. M. Nigeusen, B.S., M.D., 
F.A.C.P., Associate Clinical Professor of Medicine (Neurology), University 
of Southern California; Senior Attending Physician (Neurology), Los 
Angeles County General Hospital; Attending Neurologist, Hospital of 
the Good Samaritan, Los Angeles. Pp. 672; 179 illustrations. New York 
Paul B. Hoeber, Inc., 1941. Price, $6.50 
THIs Is a very practical book written in plain language. Students and 

physicians alike will here find the answers to their neurologic problems 

Che clinical picture of the various diseases is built up on the anatomy ol 

the diseased parts of the nervous system, their function and pathology 

Photographs and diagrams facilitate the comprehension. The methods of 

differential diagnosis and treatment are clearly stated and the use of recent 

drugs such as the sulfonamides and the vitamins are discussed. The book 
is written, as the author explains, in a somewhat dogmatic style since the 
normous material had to be limited in some way. It is unavoidable under 


these conditions that the author's opinion will not be always shared by 


thers. This danger is lessened by bibliographies accompanying each chap- 
ter, giving the reader an opportunity to follow up details if he is interested 
controversial questions. The presentation reflects throughout the experi- 
ence ol the author as neurologist and as teacher. The book is recommended 
is a textbook for students and as a reference book for physicians 


SPERMATOZOA AND STERILITY. A Clinical Manual. By ApNer 1. WEISMAN, 
M.D., Adjunct, Gynecologist, Jewish Memorial Hospital; Clinical Assist 
ant Visiting Gynecologist and Obstetrician, Metropolitan Hospital, 
New York. With a Foreword by Rosnertr L. Dickinson, M.D. Pp. 314; 
77 illustrations. New York: Paul B. Hoeber, Inc., 1941. Price, $5.50 
HE present volume would be a useful addition to the library of the 

general practitioner, urologist and gynecologist. As its name implies, it is 

esse ntially a hand book of practice Its contents deal prin arily with the 
practical details of studying the seminal fluid, and the proper interpretation 
the findings. An interesting part ol the work concerns the question ol 


artificial insemination and its medico-legal aspects Other chapters deal 
vith the author’s original contribution to the subject The material is 
well arranged, and the illustrations are excellent. The volume contains 
much that is of general interest, apart irom its practical aspects An 


excellent bibliography of some 764 titles is appended. LD. M. 


ROENTGEN INTERPRETATION. By GrorGe W. Hotmes, M.D., Roent- 
genologist to the Massachusetts General Hospital and Clinical Professor 
of Roentgenology, Harvard Medical School, and Howarp E. RuGGues, 
M.D., Late Roentgenologist to the University of California Hospital 
and Clinical Professor of Roentgenology, University of California Medical 
School. Pp. 364; 246 illustrations. Sixth Edition, thoroughly revised. 
Philadelphia: Lea & Febiger, 1941. Price, $5.00. 

IN 1919, in the preface to the First Edition, the authors remarked that 
it was their hope that “this book will prove of particular aid to those in 
search of a working knowledge in roentgen interpretation The fact that 
the work is now in its Sixth Edition bears ample testimony to the suecess 
of their purpose. 

The outstanding characteristies of this work continues to be its clearness 
and brevity. As in the past, the authors have not attempted to present 
their material in an exhaustive fashion. Because of this, the manual is 
admirably suited for use by students and physicians other than radiologists. 
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eral characteristics of the book are unchanged, the illustrations 
ntially the same. The authors have added to the chapter on 
Bone, a brief résumé of sareoidosis, Ollier’s disease and the 
ges seen in erythroblastic anemia. A discussion on the recent 
the diagnosis of intramedullary spinal cord tumors is also new. 
ter on Diseases of the Chest now includes references to mediastinal 
pericardial tumors, and tuberculous ulcerations of the bronchi 
with atelectasis. The diagnosis of lymphoblastoma of the lung 
cluded in this chapter The chapter on the small intestines has 

ented by a discussion of small intestinal tumors 
the volume is well illustrated, it is hoped that the next edition 

ith positive illustrations changed to negative illustrations. 


P. 


( SANITY An Attempt to teinterpret the So-called Psycho- 
Personality. By Hervey CLecktey, B.S., B.A. (Oxon.), M.D., 
Neuropsychiatry, University of Georgia School of Medicine, 

Pp. 298. St. Louis: The C. V. Mosby Company, 1941. 

idual commonly kriown as a “psychopath ” is regarded by the 
sychotic and irresponsible, thus rendering him immune to 
But such subjects know the nature and quality of their 
vior, also that they are punishable; and knowing their 
becomes their duty to fortify themselves by self-restraint; 
o, they render themselves liable to punishment. We already 
whom psychiatrists regard as showing partial or limited 

i condition which some courts recognize. While not offering 
of his own, Cleckley comments favorably upon those of 
regards the condition as an expression of unconscious conflict 

Van who has made valuable contributions. There are 12 case 
ing the disorder, and 6 others wherein it is partly manifested. 
ily defining the condition, considerable space is devoted to its 

other personality disorders, some being the orthodox 
psychoneurotic, the mental defective, the ordinary criminal, 
the erratic man of genius, the neurotic drinker, the malin- 
fictional characters showing personality anomalies. While not 
intricate problem, the author has given us an interesting 
iding much pertinent matter by others. Being a writer of 

e lias employed a stvle less rigid than that of the scientist. 


CLINICAL CHEMISTRY. By Miriam ReINER, M.Sc., Assistant 
The Mount Sinai Hospital, New York. Introduction by 


kY SoporTka, Pu.D., Chemist to The Mount Sinai Hospital, New 


I 206; 18 illustrations and 17 tables. New York: Interscience 
Inc., 1941. Price, $3.00. 

iable little book of handy size. It is thoroughly practical, 

s origin in the need of laboratory interns for a source of precise 

tail “in the middle of the night.’ It is surprisingly complete 

ippeal as a source of reference particularly to those lone and 


sided laboratory technicians in smaller hospitals who are not called 


vy day to do determinations which are routine matters in larger 
The contents are chiefly quantitative methods of blood and 
but there are also included the usual qualitative chemical 
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tests on urine, feces, spinal fluid and gastric juice. Unexpected weleome 
inclusions are some toxicologie tests, methods for sex hormones, Quick’s 
prothrombin method, and technique of extracting allergens for subsequent 
skin-testing from naturally occurring source materials; also some photo- 
electric colorimeter methods, methods for vitamins, technique for biliary 
and urinary calculus analysis, and even the Takata-Ara test. For each 
method there is a key reference to the literature (all of which add up to a 
sizeable bibliography), and there is an author index. D. B. 


MercHANISMS OF BIoLoGicAL OxipatTions. By Davin E. Green, Senior 
Beit Memorial Research Fellow, Institute of Biochemistry, University 
Cambridge Cambridge Biological Studies, General Editor, C. H 
W ADDINGTON Pp, 181; 22 figures. Cambridge: The University Press, 
1940; New York: The Maemillan Company, 1941. Price, $2.75. 
CELLULAR oxidation IS one ol the basic phenomena of life This hook 
treats of the mechanisms of biological oxidations and discusses the enzyme 
systems in the cells upon which oxidation depends. Although most of our 
nechanisms is derived from experiments on but a few 
types of cells, a great store of information is now available. This mono 
graph gives an excellent summary of biologic oxidation by a well-known 
investigator who has made significant contributions in this important field 


B. L. 


know ledge of sucl 


Diapetic MANUAL FoR THE MutuaL Use or Doctor AND PATIEN' 
By Exuiorr P. Josuix, M.D., Se.D., Clinieal Professor of Medicine 
Emeritus, Harvard Medical School; Medical Director George F. Baker 
Clinic at the New England Deaconess Hospital; Consulting Physician, 
Boston City Hospital. Pp. 238; 53 illustrations. Seventh Edition, 
thoroughly revised. Philadelphia: Lea & Febiger, 1941. Price, $2.00 
THE seventh edition of this very useful book maintains the standard 

set by its predecessors In addition to the information which the book 

contains, it continues to be written with that hope for the future of the well 
trained diabetic which the author knows so well how to present. Two 
chapters of questions and answers combine with easily understood diet 
instructions to make this a book without which no diabetic can afford to be. 
The physician also will find much here to interest him, especially as regards 


the newer advances in diabetes. R.R 


SCIENCE AND SEIZURES. New Light on Epilepsy and Migraine. By 
Wituram G. Lennox, M.D., Se.D., Hon. Assistant Professor of Neurology, 
Harvard University Medical School; Visiting Neurologist, Boston City 
Hospital; ete. Pp. 258; 10 figures. New York: Harper & Brothers, 
1941. Price, $2.00. 

CONSIDERATION of the nature and treatment of convulsive and headache 
seizures is the purpose of this book. In 1929, Hans Berger, German psychia- 
trist, demonstrated that when the electric currents of the brain were 
enormously amplified, they could be detected in the sealp and recorded 
on moving paper. The pattern of the resulting electroencephalogram 
(shortened to ‘ E.E.G.”) is quite characteristic of each individual. During 
a convulsion, the waves are increased in size and frequency. Grand mal 
shows a rapid dysrhythmia, in a psychomotor attack it is slow, and in 
petit mal the rhythm is alternating. A minor dysrhythmia is also present 


\ 
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cs are absent. Severe seizures may be predicted in advance. 
ition used in epilepsy, causes a slowing of cortical rhythms. Tantrums 


ental disorders show definite dysrhythmias. At present the 


xpense Is a serious one; the instrument is expensive and a skilled 


interpreter is required. In treatment, the new drug, dilantin 


frequently of value. One notes that Napoleon has been omitted 


ng list of great epilepties; Byron and Peter the Great should have 


migraine, it is the vegetative nervous system that is chiefly 
re are no known brain changes. Ergotamine tartrate Is a new 
medy, though considerable nausea follows its injection. Lennox 
ed one of the dark realms of medicine. N. Y. 


PuysicAL DiIaGNosis with Special Consideration of the Heart 
By Maurice Lewtson, M.D., Professor of Physical Diag- 
ersity of Illinois College of Medicine; Consulting Physician, 
tv Hospital, ete., and B. M.D., Associate 
Medicine, University of Illinois College of Medicine; Pro- 
ledicine, Cook County Graduate School of Medicine, ete. In 
n with GrorcGe C. Cor, M.D., Instructor of Medicine, 
Illinois College of Medicine; Associate Physician, Cook 
spital; Clinical Assistant, Mount Sinai Hospital, Chicago. 


75 illustrations. Chieago: The Year Book Publishers, Inc., 


85.00 


ial is the outgrowth of the outline which the Senior author 


teaching the principles of physical diagnosis to his students. 


ley attach 
Tey 
rator and 
Thre 
| 
( 
r 
\ 
ryt 
ri 
| 
{) 
1? 
] 
\) 
Medicu 
H 
iat 
tif 
e seri 
i | 
e pre 
ged s 


examination” of everything above the clavicles is covered 
Five pages are allotted to the physical examination of the 
er extremities and the joints. Neurological examination is 
description of reflexes in less than 3 pages. That portion of 
h deals with physical examination of the thorax and the 
if juate 
er suggests that, if this book reaches a second edition, sufficient 
be allotted to “systemic examination,” examination of the 
1 joints and that a chapter be added on physical examination 
system The requisite space can be achieved by omitting 
e Bronehi, Lungs and Pleura (23 pages) and Diseases of the 
ir System including Chronic Valvular Heart Disease, Subacute 
locarditis, Diseases of the Pericardium, Angina Pectoris and 


ision, Aneurysm of the Thoracie Aorta and Congenital 
e (15 pages S. L. 
ND Human Wetrare (The Terry Lectures). By Henry E. 


M.D., D.Litt., William H. Welch Professor of History of 
the Johns Hopkins University. Pp. 148; 20 illustrations. 
Yale University Press, 1941. Price, $2.50. 

l6th volume of the Terry Lectures on “ Religion in the Light 

d Philosophy,” conforms well with the aims of the Terry 
advance the human race by promoting the interpretation of 

veries and their application to human welfare. These lectures 


gion, broadly interpreted, in the same sense as do earlier ones 


such as Compton's “Freedom of Man,” and Barcroft’s “The 
ts Environment.” 


nt series explores one of Dr. Sigerist’s leading beliefs—the need 


ipplication of the triumphs of medical science to a basically 
ety that is still in a period of transition. The first section, on 


i 
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disease, shows the changing attitude toward disease through the centuries 
and touches on historic pestilences as examples of social illnesses that 
profoundly affected society. The second section, on health, considers the 
ups and downs of hygiene in ancient, medieval and modern times. Among 
the topics considered are: the Greek and Roman successes in attaining a 
sound mind in a sound body, Johann Peter Frank and the concept of 
governmental control of public health in the 18th century, Chadwick and 
the English public health movement in the 19th, the failure of the German 
national health program of a century ago, and the gradual growth, wit! 
the development of medicine and engineering sciences, of a public health 
movement reaching well beyond the fields of sanitation and communicable 
diseases. In the third section, a survey of the physician’s activities through 
the ages leads up to his widened sphere in today’s social structure, including 
his integral relations to the law, education, industry and so on. Reeognizing 
that the “technology of medicine has outrun its sociology,” Dr. Sigerist 
proposes the drastic remedy that the physician be removed from the com- 
petitive business of private practice and that ultimately medical care be 
made a free public service. Though he recognizes that the financing 
health care by taxation or insurance must depend to some degree on circum- 
stances, he obviously favors the Soviet system of health planning, training 
Ol personnel and the prevention and treatment of disease as entirely a 
function of the government. 

In their judicious selection from a great wealth of material and their 
dignified, entertaining style, these lectures present in attractive form an 
aspect ol modern medicine that is of the highest importance for all phy sicians 
to comprehend and consider, even if they may not agree with the conclusions 
drawn and inferred, KE. K. 


Pepiatric By A. GrRAEME MircHeLL, Department. of 
Pediatrics of the College of Medicine, University of Cincinnati, and 


The Children’s Hospital Research Foundation, Cincinnati. Mono 
graphs of the Society lor Research in Child Development Vol. \ a No a 
Serial No. 27.) Pp. 119 (lithoprinted). Washington, D. C.: Society 


for Research in Child Development, National Research Council, 1941 

Price, 75c. 

{ worKING bibliography of Pediatrie literature based on material 
gathered mostly by Dr. J. P. C. Griffith and his colleague, Dr. A. G. Mitchell 
for their textbook. It makes no pretense ol being complete for the field of 
Pediatrics or for any one subject but will be useful as a springboard to any 
specific section or disease of childhood. 


NEW BOOKS. 

Oral Pathology. A Histological, Roentgenological, and Clinical Study of 
the Diseases of the Teeth, Jaws, and Mouth. By Kurr H. THoma, D.M.D., 
Professor of Oral Surgery, and CHarves A. Brackert, Professor of Oral 
Pathology, Harvard University. Pp. 1306; 1370 illustrations, including 
137 in color, St. Louis: The C. V. Mosby Company, 1941. Price, 
$15.00. 

Das Vitamin K und Seine Klinische Bedeutung. By Dr. Frivz Kouuer, 
Privatdozent fiir Innere Medizin an der Universitit, Ziirich. Mit Einem 
Geleitwort von Pror. Dr. W. Lérrier, Ziirich. Pp. 151; 15 illustra- 
tions. Leipzig: Georg Thieme, 1941. 

Vedical Manual of Chemical Warfare. (First American Edition; Reprinted 
by Permission of The Controller of His Britannic Majesty's Stationery 
Office.) Pp. 119; 1 figure and 10 plates. Brooklyn: Chemical Publish- 

ing Company, Inc., 1941. Price, $2.50. 
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\/ ( ree of North America, Vol. 25, No. 
V Pp. 265; 8 illustrations. Philadelp 
Cor inv, 1941. 


Three Sections. Historical Evolution 
¥ Medico-legal Aspects. By ALFRED H 
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» { York \ umbe 


hia: 


W. B. Saunders 


Hernial Surgery; 


Iason, B.A., M.D., 


Consulting Surgeon, Long Beach Hospital; Director of Surgery, Brooklyn 
Hospit r the Aged; Surgeon, Manhattan General and Madison-Park 
ete. Pp. 1825; 355 illustrations by ALFRED FEINBERG, 
lnstructor of Medical Illustrations, Department of Pathology, College 

* ins and Surgeons, New York City. Philadelphia The 


Company, 1941. Price, $15.00. 
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CHRONIC CONSTRICTIVE PERICARDITIS. 


‘THERI been much confusion in the use of the term adhesive 
pericardit \dhesions of the visceral and parietal pericardium may 
may not interfere with cardiac function and therefore may or may 
produce symptoms. In one autopsy series® of 144 patients with 
al and comple te adhesive pericarditis only od (39.59% presented 
omplaint which made the heart the major issue in the clinical picture, 
nd 47 of these had associated heart disease, leaving 10 with an adherent 
pericardium alone Of the 47 with associated cardiac disease, 25 had 
eumatic heart disease with aortic or mitral lesions or both. Adhe- 
rom a few thin strands connecting the visceral and parietal 
ericardium to complete obliteration of the cavity, as well as external 
lhesions to the pleural and mediastinal structures— so-called medtas- 
pe iit 
\dhesive pericarditis may be classified into two varieties, that with 
tricti of the heart and that without. The non-constrictive 
riet he how partial or complete obliteration of the pericardial 
ivity as well as mediastinal adhesions. Symptoms arise in such 
tients upon two bases. The first is associated heart disease, which 
urs frequently, as stated above. {In such patients the cardiac 
mptoms and signs are almost invariably produced by the associated 
ease, ‘This is true, for example, in rheumatic heart disease. Asso- 
ited adhesive pericarditis, although produced by the rheumatic fever 
he result of more acute forms, consists of light non-constricting 
lhesions which for the most part give few or no symptoms., The 
ond is tugging and pulling on mediastinal structures by adhesions. 
I" f it produces marked angulation or torsion of the heart, could 
oduce hypertrophy of the heart, obstruction to inflow and similar 


Tiere 


Chere has been much dispute in the literature concerning the effect 
lon-constricting adhesions alone, without associated heart disease, 
pon the heart size and the production of cardiac hypertrophy 47.39 
ome reports, hypertrophy is recorded; in others none was found 
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at all. Armstrong! has adequately reviewed this subject. With ad- 
herent pericardium as the only cardiac disease one autopsy series“ 
showed a widely varying heart weight with marked increases in certain 
instances. No instances of hypertrophy have been reported in several 
similar series. Hosler and Williams” believe that adhesions per se do 
not cause circulatory embarrassment unless extensive enough to cause 
cardiac compression. They found no instances of hypertrophy in the 
presence of extensive pericardial adhesions unless associated disease 
was present. In 76 patients the only instances of hypertrophy with 
pericardial adhesions occurred in 54 patients with assignable cause 
In Smith and Willius®* series coronary sclerosis and rheumatic heart 
disease were present in slightly over 21% each, and hypertension it 
17.4%. Beck** does not believe that adhesions play a réle in heart 
failure, cardiac dilatation or hypertrophy. Both his clinical and 
experimental evidence supported the view that non-constricting adhe- 
sions were silent and incidental unless they produced twisting or angu- 
lation. Such adhesions form the picture which is often seen at autopsy 
when not at all suspected during life. Further evidence that complete 


adhesions between the two pericardial surfaces of and 1yy themselves 
do not necessarily interfere with function to an important degree has 
been obtained by the deliberate production of adhesions by the intro- 
duction into the pericardial cavity of such materials as magnesium sili- 
cate or tale and carborundum sand” to establish collateral circulation 
for coronary disease. This has been done in experimental animals, and, 
with tale, in humans without the development of cardiac embarrass- 
ment. The adhesive pericarditis of rheumatic heart disease falls into 
this class. Rheumatic fever, although it produces acute fibrinous 
pericarditis and pericarditis with effusion, eventuates in adhesions which 
are not thick, dense and constricting. Such changes may involve 
surrounding tissues at times drawing upon the mediastinal structures 
and chest wall. 

The adherent pericardium, when thickened and constricting pro- 
duces at times a typical and dramatic clinical picture, Chronic com- 
pression results from a variety of anatomic lesions, for example, peri- 
cardial effusion, scar, and neoplasm, or a combination of these. A 
thickened contracting pericardium which may or may not be adherent 
is the usual cause. Beck has seen the picture produced by intermittent 
hemorrhage from sarcoma involving the pericardium, and some* 
believe that a fibrous pericardium may interfere with cardiac function 
in patients with marked hypertrophy. The remaining remarks will 
be devoted to chronic constrictive pericarditis resulting from a thick- 
ened fibrous pericardium. 

An historical review of chronic constrictive pericarditis has been 
given by White®'* and will not be repeated here. The term is applied, 
as stated above, to pericardial disease, producing a thickened unyield- 
ing coat wich interferes with diastolic filling of the heart. Pick® gave 
the name pseudocirrhosis of the liver to the disease, which in his patients 
included not only mediastinopericarditis but polyserositis and chronic 
inflammation of the pleura and peritoneum. Many terms have been 
applied to the disease. Besides Pick’s disease, chronic constrictive 
pericarditis and pericardial pseudocirrhosis of the liver, these include 
adhesive pericarditis, chronic obliterative pericarditis, concretio peri- 
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ird mphysis cardiaca, mediastino-pericarditis, Concato’s disease 
nd polyserositis. The use and abuse of some of these terms has 
ready been given. More will appear as the discussion progresses. 

Etiology. In many instances the cause of chronic constrictive peri- 
irditis rests upon unknown grounds. From what has already been 


d. rheumatic fever is not under suspicion. None of White's 28 pa- 


had rheumatism and that is the experience of others.' There 
re, | ever, a number of reported patients*® in whom a history of 
eumatisi ha been obtained. However, it is difficult to evaluate 
e tern nN the light of rheumatic fever. In several instances where 
i history has been obtained the autopsy findings in the heart did 
bear out the presence of rheumatic valvulitis. 
\I il po Lyle ( tiologic agents have been considered. These include 
hercul syphilis, pericardial trauma,'* and pyogenic involvement 
the pericardium directly from the lung or by metastasis from foci of 
rectiol example, streptococcus,” pheumococcus, and staph- 
occu The cle velopment of chronic constrictive pericarditis 
nflammatory pericarditis produced by such infections has 
CCl well understood, because of the long periods between the 
ires at times. The number of patients followed through 
a is increasing. In several reported instances also, pus 


the constricting pericardium has shown the offending 


berculosis is definitely known to produce the picture even 
igh | the time the chronic stage is reached there is often doubt 
the diagnosis. In Burwell and Blalock’s group of 19 patients, 
(} were considered to have tuberculous pericarditis, and in 11, tubercles 
vere demonstrated microscopically. This is the only report with an 
ppreciable incidence of tuberculosis. Others have obtained strikingly 
ferent figures * Beck says that about 10% are tuberculous. 
‘urulent pericarditis is known to eventuate in chronic constrictive 
ricarait In the past operative intervention for purulent peri- 
irditis | been condemned because of the frequent complication of 
literative pericarditis.” However, Shipley and Winslow's reports® 
clude 39 cases to support the opposite view that fatal obliterative 
ericarditis is not the inevitable outcome. After 1 to 32 years, 35 pa- 
ents were alive, well, and working as usual. Two (5.13%) had 
ricardial symptoms. 


Purulent pericarditis” in most cases is attributed to metastases from 
of infection, such as osteomyelitis and other suppurative processes, 
per pre umococeal, staphylococcal and streptococcal. Occasion- 
purulent pericarditis results from bullet and stab wounds.) Puru- 
peri arditis tends to cause local adhesions anteriorly because the 
irt is said often to be against the anterior wall of the sac. In Shipley 
nd Winslow's case the exudate had pushed the heart forward into 
taposition to the pericardium, producing adhesions. 
Many instances of chronic constrictive pericarditis cannot be traced 
wk to acute pericarditis of known etiology. In only half of Smith 
d Willius’s series of 144 patients with pericardial adhesions were 
iuses found for the changes seen.“* In the 28 patients of White's 
ries*’ the etiologic agent was unknown in most instances. 
\ge incidence varies through a wide range. In White's series 


) 
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again onset of the disease was noted from 5} to 51 vears. Only 5 pa- 
tients were beyond the age of 40. Others have seen older patients but 
in general it is primarily a disease of children and young adults. Males 
are more often affected than females in a ratio of about 3 to 1 down 
to2 tol. It is interesting to note that the sex ratio, males to females, 
in purulent pericarditis was 2) to 1 in 73 instances,” a strikingly simi- 
lar figure which again tends to associate purulent with constrictive 
pericarditis. 

Pathology. No attempt will be made to cover thoroughly the patho- 
logic aspects. The acute processes already mentioned above may 
progress to a chronic stage with thickening, fibrosis, calcification and 
constriction.’ The heart cannot relax sufficiently in diastole. As 
Sprague" states, the heart chambers are fundamentally normal but 
blood is prevented from entering them because of interference with the 
capacity of the chambers to dilate and receive blood because of the 
inelastic armor of the thickened pericardiums Complete adhesions of 
the visceral and parietal layers are not necessary but are the rule 
One or the other layer or both may be chiefly responsible. This fibrosis 
may be localized or diffuse. ( The type of fibrous tissue differs from that 
seen in non-constrictive adhesive pericarditis.' It is thicker and denser 
with considerable hyalinization. The anterior surface is usually the 
urea most involved, and pocketing of fluid which at times contains the 
causative organism occurs., Adhesions to the chest wall may be a part 
of the pathologre picture but are not a part of the clinical picture. 

Calcification occurs in a variable number of cases, according to 
White” about one-third. Definite descriptions of calcified pericardium 
go back 200 years." In 1924 Turner*® in thoroughly reviewing the 
literature found some 89 cases and added 3 of his own. The diagnosis 
has been a rarity in the past but with frequent use of roentgenograms 
s becoming more and more common. A large number of known 


cases are not reported also. It is more often absent than present, in 
constrictive pericarditis and may occur in adhesive pericarditis without 
constriction.! It was present in 10.4% of 144 cases? having adhe- 
sions of all degrees. In Jones’ collected group of 56 patients with 
calcified pericardium,”* he found 5 with a history of acute rheumatism, 
5 with vague rheumatic pains and 11 where absence of a history of 
rheumatism was absolutely stated. 

The cause of calcification is obscure. It is said to occur in dead or 
dying tissues and in inspissated exudates. Wells®® made these state- 
ments in this journal in 1902. To him it seemed that calcification 
of adhesions was not common, and in his group of 4 patients calcifica- 
tion of inspissated exudates seemed more likely in such infections as 
the pneumococcus produces rather than in tuberculosis. Others also 
believe that calcification is the end-result of inflammatory disease, 
more particularly that which is non-tuberculous. Hemorrhage into 
the pericardium is given as a cause of calcification. 

The effects of adhesions upon heart size have already been discussed. 
The compressed heart of constrictive pericarditis is a “quiet” organ. 
It cannot dilate and receives too little blood so that it puts out too 
little blood. Beck believes that such a heart can and does undergo 
atrophy of disuse with reduced work. 

The relationship of polyserositis, so-called Concato’s disease, to con- 
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etive pericarditis is not clear. Constrictive pericarditis may occur 
thor without polyserositis and polyserositis with or without constric- 
e pericarditis. The two frequently occur in the same patient. Poly- 
erosit occasionally found in young individuals due to tuberculosis 
associated with pneumonia or unknown cause.’ The perihepatitis 
ind perisplenitis, so-called frosted or iced liver and spleen, are regarded 
part of a chronic peritonitis. The process, presumably infection, 
associated with it exudation in the serous Cavities, pleura, peri- 
rdium and peritoneum 
The work of Beck* suggests that there may be a more close association 
between the iced liver and constrictive pericarditis than has been 
pposed. He produced chronic constrictive pericarditis in animals 
xperimentally and found present in the abdomen of some of his animals 
1 the liver associated with a fibrinous exudate not associated 
th infection, and presumably due to venous stasis. The question 
( whether the process, had the experiment yone long enough, would 
produced a sugar coating. 

Clinical Aspects. “ Subjective symptoms are usually of little impor- 
Ce 1) phea may be present on exertion but the patient may lie 
fort on the back Weakness, ease of fatigue, cough, anorexia, 

epigastric distress and swelling are frequent. There may be no symp- 
referred to the heart at all. The obliteration of the pericardial 

or without calcification may not cause sufficient constric- 

» produce symptoms or striking phy sical signs, and the diagnosis 


Ip as a surprising one at autopsy when not at all suspected 
uring active life. Even when producing symptoms the evidence 
ointing to serious heart disease is meager. Epistaxis is not uncommon. 

Symptoms may be absent until introducing a progressively down-hill 

uurse or may be present and remain constant or vary through a 
tain range for years, thus producing chronic invalidism 

he symptoms ate signs occurring in chronic constrictive pericar- 


have their basis in a mechanism oneal different from that of 
nyest e heart failure and hence recognition is important because of 

e differences in prognosis and treatment. This mechanism is well 
hown in the hemodynamic studies which have been carried out by 
Burwell and his associates,’ by Beck, and by Heuer and Stewart.” 
Congestion results from an inability of blood to enter the heart through 
idequate diastolic filling rather than because of myocardial weakness 
in the usual types of congestive heart failure. The heart therefore 


puts out less blood per beat. Measurement of the circulatory con- 
tants by the groups mentioned above shows an increased arteriovenous 
ven difference. an elevation of venous pressure, prolongation of the 


reulation time and diminution of the cardiac output per minute, 
troke volume, and cardiac index (cardiac output in liters per square 


eter of body surface per minute). The total blood volume is increased. 
These findings fit in well with the concept of constriction and “ inflow 
Lusi ; The heart muscle is efficient and the valves not diseased, but 


ere are reduced excursions of the heart and with exercise tachycardia 
necessary to compensate for the inability to increase the stroke out- 
ut. There are no remarkable murmurs. This has led Beck to in- 
ude: 1, a relatively small quiet heart with, 2, high venous pressure, 
nd 3, ascites and enlarged liver, as the triad of findings in chronic 
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cardiac compression. With compression and inflow stasis the venous 


pressure becomes elevated, followed by the results of venous stasis, as 
cyanosis, ascites, enlarged liver and spleen, edema, varicose veins, and 
hyvdrothorax, Cirrhotie changes in the liver develop with prolonged 
stasis. Burwell and Blalock’ point out that the high venous pressure 
is persistent and although it fluctuates it does not return to normal as 
in congestive heart failure. Intravenous infusions affect it as they do 
the venous pressure in congestive heart failure, with a rise in the 


pressure at a rate which causes no rise in normal individuals. As one 
would expect with reduced cardiac output systolic blood pressure is 
lowered as is the pulse pressure. In inspiration the blood pressure 


may fall, producing a paradoxical pulse. With the cardiac output per 
beat fixed, exercise results in excessive tachycardia 

Cyanosis of varying degrees occurs. Its mechanism has been studied 
by Castex, Capdehourat, and Mazzei,"' 


b who found that it depended 
upon the increased arteriovenous oxygen difference produced by an 
increased removal of oxygen as a consequence of slowing of the arterio- 
capillary circulation. 

Frequently there is rather marked ascites with very little and even 
no peripheral edema. This is not invariably true and there are patient: 
with marked edema of the extremities. There are several reported 
instances” of edema of the head and neck appearing overnight and dis- 
appearing after the patient is up and about for several hours. An 
adequate explanation for the discrepancy between ascites and peripheral 
edema is lacking. Variations in the relative increase in pressure in the 


hepatic veins and the inferior vena cava,*” and proper relationships 
anatomically of the hepatic veins for stasis especially with involvement 
of certain parts of the pericardium,” have been advanced as possible 
explanations. 

There are additional cardiac findings of interest. The heart is never 
markedly enlarged unless there is some complicating disease. Like- 
wise, there are no important murmurs unless, as occasionally happens, 
there is some other form of heart disease present.” The cardiac 
rhythm is usually regular but auricular fibrillation is not uncommon. 
Smith and Willius*® found auricular fibrillation in 8 (80%) of 10 pa- 
tients with adherent pericarditis unassociated with other types of heart 
disease. French authors* give the incidence ag 33% in chronic con- 
strictive pericarditis. In White's series auricular fibrillation occurred 
in 6 of 28. Paradoxical pulse occurs in varyig degrees and in some 
series the incidence. has been high. Broadbent’s sign®'’ is not seen. 

\ most interesting finding, with calcification, is the presence in the 
protodiastolic time interval of a sound whieh Lian, Marchal and 
Pautrat® called a protodiastolic pericardiac vibration. It is best heard 
at the apex or over the body of the heart. The sound occurs at the 
time of the physiologic third heart tone and protodiastolic gallop but 
differs in character.” In place of the dull thud one hears a sharp 
vibrating sound which is much higher in pitch. Its mechanism is not 
understood. Perhaps impact of the heart against surrounding struc- 
tures is important.* How the calcium enters in its production is not 
clear. South American investigators? taking sound tracings and simul- 
taneous phlebograms have shown that it starts after the top of the 
}’ wave during the rapid inflow phase. By such relationships it can 
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he distinguished from the opening snap of mitral stenosis, gallop 
rh thm and the physiologic third heart sound. 

\ Ummary of the literature on the electrocardiographic changes in 

e pericarditis has recently been published by Noth and 

Barne Klectrocardiograms usually show low and slurred complexes 


ind 7-wave inversion simulating that of coronary disease. There may 
ht or left axis deviation and of course auricular fibrillation 


not uncommon.¢ All of these findings in whole or part may persist 
ifter operative cure. The Dieuaide test,"* which measures the change 
n electrical axis of the electrocardiogram with change in position of 
he body, has been advocated in the past as an index of fixation of the 


Fixation by adhesions, it was thought, would prevent motion 
nd, besides detection by physical or Roentgen ray examination, the 
electrocardiogram would show no or little change with the patient on 
e right and left side. It has been shown, however, that with con- 


trictive pericarditis even with mediastinal adhesions the heart may be 
bile nd when the heart is fixed the change in relationships to sur- 
unding structures may account for changes in the electrocardiogram. 
\lso in certain persons without adhesions especially with greatly en- 


ved hearts there may be no change with body shift 
_ Roentgen Ray Findings. The Roentgen ray may show normal find- 
ome instances, but usually is an important aid in diagnosis. 


Lipiodol has been used to visualize the pericardial sac experimentally in 
al ut it Is not attempted in diagnosis in humans The Roent- 
n ra liagnosis of chronic constrictive pericarditis has been discussed 
detail by Freedman.'’  Fluoroscopic examination is invaluable be- 
iuse of recognition of respiratory changes in position and contour of 
e cardiac shadow and diaphragm. The fixation of the heart and 
hickening of mediastinal structures may be seen. Pulsations may “ 
nished and at times the borders hazy. Kymography ' valuable i 
recording cardiac excursions as first shown in this country by Johnson?” 
nd may be used to follow the progress of such patients postope ratively." 
reedman points out that in the Roentgen ray investigation of sus- 


pected cases the most conclusive sign is calcification. Lateral views 
be necessary for its detection and such shadows by position may 
dicate the pericardial thickness, which may reach 1 to 1.5 em. The 
cardiac configuration shows no or little enlargement and characteristi- 
ily a triangular shaped heart. Other contours are found, however. 
In summary, the chief points in the clinical picture of chronic con- 
trictive be ricarditis have been outlined by Sprague* as follows: 1, The 


patient is usually a child or young adult. 2, Ascites and hepatomegaly 
ippear insidiously and often are out of proportion to pe riphers al edema. 


, Fenain pressure is elevated, often to three or more times normal. 
It remains elevated without fluctuations seen in congestive heart failure. 
Femoral venous pressure may be reduced somewhat by abdomina! 
paracentesis. 4, Dyspnea may occur on exertion but in the absence of 
pleural fluid orthopnea is present. 5, Cyanosis consistent with venous 
engorgement is present and may be intense. 6, Heart size is usually 
ormal but moderate enlargement may be found. 7, The heart is free 
from murmurs of significance. Auricular fibrillation may be present. 
S, Blood pressure and pulse pressure are low. Paradoxical pulse is 
ommon. 9, Broadbent's sign is absent. 10, Pleural effusions are 
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common. 11, Roentgen ray findings include calcification of the peri- 
cardium, limitation of cardiac pulsation, or limitation of pulsation of 
the right border, dilatation of the superior vena cava, dilatation of the 
auricles, prominence of the left upper border, and pleural thickening. 
Still the examination may be essentially negative. 12, Electrocardio- 
graphic findings include low voltage and inverted 7 waves of the coronary 
type. 

Diagnosis. Importance of proper diagnosis and differentiation from 
the usual types of congestive heart failure lies in the entirely different 
form of treatment, and the good prognosis following the success of 
operation. There is no pathognomonic sign and one must seek out all 
available findings by all methods of examination, history, physical 
examination and laboratory 6! The history of previous acute peri- 
carditis, either wet or dry, is helpful but such a history is not always 
obtainable. On occasion the development of the picture from acute 
pericarditis is seen by one observer. The development of the clinical 
pi ture already deseribed above, especially the ev idences of congestion 
with increased venous pressure, hepatomegaly, ascites and little clini al 
evidence of heart disease on examination of the heart itself, should 
lead to further investigation for the important findings already given 
to establish the diagnosis Other conditions producing interference 
with venous inflow to the heart as well as other causes of edema and 
ascites must be ruled out, These include congestive heart failure, poly - 
serositis, cirrhosis of the liver and simulating lesions, inferior vena caval 
syndrome, and nutritional edema. 

The localized hemodynamic changes of cirrhosis of the liver should 
clearly differentiate it. However, atrophic cirrhosis of the liver may 
be found associated with constrictive pericarditis The same confusion 
which occurs in differentiating cirrhosis of the liver might cause diffi- 
culty with Chiari’s syndrome (thrombosis of the hepatic veins), which 
produces a large liver, ascites, with rapid reaccumulation following 
tapping, as well as a number of other findings.*® 

The inferior vena caval syndrome may be confused with constrictive 
pericarditis for reasons similar to those above. A normal heart would 
be expected. Recently there has been reported a patient’ with autopsy 
proof of inferior vena caval obstruction showing rapidly recurring 
ascites, paradoxical pulse, increased venous pressure in the upper ex- 
tremities as well as in the lower extremities, together with electrocardio- 
graphic changes characterized by low complexes. 

Nutritional edema usually presents a satisfactory history, lowering 
of the blood protein, normal venous pressure, a clinically normal heart 
and liver, and ascites that is not as prominent as in constrictive peri- 
carditis. Another nutritional state which could possibly cause confusion 
is beriberi, since minimal findings are found over the precordium with 
enlarged liver, peripheral edema, and ascites. However, the history 
together with evidences of polyneuritis, absence of evidence of cardiac 
constriction, and the reaction to treatment should make the differentia- 
tion a simple one. Beriberi heart without polyneuritis has been reported. 

Remarks concerning polyserositis have already been made and will 
not be repeated. With both diseases present simultaneously, the pic- 
ture is confusing. Evidences of infection, the clinical aspects already 
described, and the differentiation of transudates and exudates is of 
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mportance. It appears that pericardial fluids in the absence of in- 
Hammation may contain large amounts of protein,® and although 
ascitic and pleural fluid in transudation is poor in protein, it is not 


always easy to differentiate transudates and exudates 
Other cardiac states with congestion must be ruled out, particularly 


mitral and tricuspid stenosis. The rarity of tricuspid disease and the 
frequency of its association with mitral stenosis is helpful particularly 
the mitral disease is evident. Tricuspid stenosis has many circulatory 
inges In common with chromic constrictive pericarditis.’ The cir- 
culatory changes rest upon an inability of blood to enter the heart, 
elevated enous pressure and its effects become evident, and digitalis 
nd rest are not very helpful, because of the mechanical rather than 
vocardial disturbance. Mitral stenosis usually offers but little diffi- 
ult The diastolic murmur is not seen in constrictive pericarditis, 
but, despite different characteristics, the protodiastolic pericardiac 
bration has been confused with it. Congestive heart failure may 
ike the murmur of mitral stenosis difficult to hear and enlargement 

f the heart may displace it from the usual area of auscultation. Auricu- 
fibrillation occurs in both. However, the heart may be greatly 


enlarged in mitral. stenosis, axis deviation in the electrocardiogram may 
be extreme and other evidences, such as Huoroscopic examination may 
help clear up the confusion when it does exist. 
Prognosis. ‘The pre ynosis for life varies greatly. In those develop- 
yy Viptoms of cardiac constriction, although the disease has obvi- 
been present for a long time in an extremely active individual 
without any complaints, the course may be rapidly down-hill with 
death in some months. The disease is compatible with a long life, but 
may be impaired to a mild or marked degree making the indi- 
lual a chronic invalid, subjected to periods of bed rest, even hundreds 
abdominal paracenteses, and continual control of activities. With 
urgical treatment to relieve the constriction, however, if the diagnosis 


idequate and if complicating disease is absent, cure may be dramatic 


ind startling. A chronic invalid may again become a normally fune- 
hioning individual This is, however, not a blanket statement. In 
White's series, 11 of 28 were functionally cured by surgery. In Church- 


37 collected cases" with decortication, of 32 there were 19 (59% 


vith excellent results. The mortality rate was 21.8%. Schmieden 
ind Westermann* report 6 of 22 patients (27.3%) with full recovery, 


6} (27.3%) markedly improved, 1 (4.5%) who died at operation, 7 
51.9%) who died postoperatively and 2 (9%) who died after transitory 
mprovement. Some of these patients are duplications of the above 
eries. Churchill's patients are included in the group reported by 
Whit Heuer and Stewart” reviewed the literature on the surgical 


treatment and found, as the above figures show, that although results 
from operation are striking, primary mortality of decortication of the 
eart is still high (33%), a value comparable to that of Harrington and 
Barnes Of 143 cases in the literature exclusive of their own, 19 died 
m the operating table and 28 in the immediate postoperative period, 
2.8% of the entire number, and of 135 with available data, 54 (40%) 
lied during or soon after the operation. All of their 7 cases recovered. 
Of 143 there were 50 (36.6%) cured and 25 (17.4%) improved. Imme- 
liate effects, that is for several months, were striking although it may 
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take up to a year for full benefit to be obtained. Cures up to IS vears 
are on record and many patients have remained well for 2 to 3 years 
lin an investigation of 71 cases, concluded that late 
results were not as favorable as early ones seemed to promise. He 
believes that improvement has in an appreciable number of cases been 
followed in some years by ill-health with a variety of manifestations 


or more. Paessler,' 


not representing constrictive pericarditis, and he suggests that chronic 
constrictive pericarditis is one manifestation of a general process and 
that operation may not be sufficient for cure. 

The high mortality appears at first to be striking, but in an incapaci- 
tating and fatal disease, improvement or cure of 60% of the patients 
subjected to surgery is an important record.” Also only 8 surgeons 
at the time of Heuer and Stewart's report in 1939 had operated on 5 
or more cases, and it is expected that with better diagnosis and selection, 
with improvement in care and with added experience the results will 
improve. Benefit from surgery is to be expected only whe n constriction 
is the cause of the symptoms and when other causes of cardiac disability 
are absent. 

Kliason and Brown'® point out that it is impossible to conceive of a 
pericardiectomy wound healing after constrictive pericarditis without 
adhesions tending to fix the heart to the sternum and surrounding 
structures. But these adhesions, unlike the thickened constricting 
ones removed, are apparently of no clinical importance. It has already 
been stated that adhesive pericarditis without angulation or constric- 
tion of the heart gives no important symptoms. Postoperative adhe- 
sions clinically, at autopsy, and at other operations® have been seen 
to produce nothing in the way of disability of the heart. In some of 
the patients the follow-up is not sufficiently long to ensure the absence 
of such a complication. 

Treatment. Many factors concerned in treatment have already 
been given and will not be repeated. Medical treatment has little 
fundamental effect and is temporary. Venous pressure is not reduced 
to normal. Rest is helpful, but with return to exercise, the condition 
is aggravated and the symptoms and signs again become worse, The 
patient is a semi-invalid or at times is completely bedridden. Measures 
effective in other types of edema are helpful, for example, restriction of 
Huid and salts, the use of diuretics and paracentesis. Diuretics, particu- 
larly the organic mercurials, are useful and have benefited patients over 
long periods of time when operation has not been considered, as well “as 
to prepare the patients for operation. Abdominal and thoracic para- 
centeses are helpful and often necessary procedures in preparation for 
operation and in carrying the patient along if operation is not done. 
Abdominal tapping has been done once or twice weekly for even 
hundreds of times. 

Digitalis is not advocated by many authorities. Improvement with 
its use is not striking and the mechanism of production of symptoms 
shows why. If it reduces the pulse rate without the heart being able 
to compensate in its output by an increased stroke volume of blood, 
circulatory embarrassment would increase. With a fixed output per 
beat the only way the heart can increase its output per minute is by 
increasing the rate.’ Reducing the rate would be unfavorable if it 
dropped below the optimal level. However, it is stated’ that pre- 
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operative digitalization may be advisable, for the underworked heart 
hich has atrophied is suddenly burdened with increased work at 
operation and might be usefully supported by digitalis. European 
vorkers® have used strophanthin in the same way. With auricular 
brillation digitalis may be beneficial. 
lor the surgical treatment the interested reader is referred to the 
reviews of the literature by Heuer and Stewart,” Beck,” and 
Harrington and Barnes.*! Details of preoperative preparation, opera- 
e procedures, anesthesia and postoperative care may be found there. 
Remarks on preoperative bed rest, restriction of salt and fluids, use of 
liuretics and digitalis and paracentesis have already been given. 
Phe actual operative procedure consists of a Delorme decortication 
e heart Churchill" was the first to do this operation in this 
ounti nd was followed by Beck* and others until it is done quite 
ten ( today. Resection of the adherent thickened pericardium 
done and the excellent results already given above are obtained when 
as evidenced by small pulse, increased venous pressure, 
all heart and other findings already mentioned are the cause./ The 
of Brauer® which consists of removal of some of the rigid 


of the thoracic cage to permit a retraction of the chest wall when 
he heart adherent to it, relieves tugging and would be important if 
tugging were important. It does not help diastolic filling from con- 


he maim difficult, in chronic constrictive pericarditis. 
ecortication does not always give an immediate dramatic change 
he circulation in indicated cases. In Eliason and Brown's case, 
eral days elapsed before improvement, which progressed slowly over 
eral weeks and which in certain instances has continued up to a 
White noted a lapse of several days before diuresis begins and 
true of Beck’s patients” in whom it has taken some days or 

eks for venous pressure to drop and diuresis to take place. 


A. Sopeman, M.D. 
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DIABETES MELLITUS IN INFANCY AND CHILDHOOD. 


Ay | ANY diseases have been rendered less hopeless by the development 
of diagnostic and therapeutic improvements. To many physicians, 
especially those whose professional life antedates the end of the first 
decade of the present century, the diag mosis, treatment and, conse- 
quently, the prognosis of certain diseases are at a total variance with 
the teaching of these conditions when they were medical students 
In no disease has there been a more complete change than in diabetes, 
especially in childhood. In the 1909 edition of his “* Diseases of Infaney 
and Childhood,” Holt’ devoted a scant 2 pages to the consideration 
of diabetes mellitus. The following is his introductory paragraph: “In 
this chapter will be attempted only a description of the pec uliar features 
which diabetes presents when affecting young patients It is a very 
infrequent disease in children. Of 1360 cases of diabetes collected by 
Pavy, only 8 were under 10 years of age. In a series of 700 cases col- 
lected by Prout, only 1 case was under 10 years of age. In a series of 
380 cases collected by Meyer, only 1 case was under 10 years of age.”’ 
His discussion of prognosis is also of so much interest in comparison 
with prognosis now that this par: ugraph | is quoted: “In few diseases is 
the prognosis so bad as in diabetes in children. So high an authority 
as Senator declares that diabetes in children is hopeless and all treat- 
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highly improbable.” 


(rari ) to the dietetic studies of von Noorden (1895 


ed 


to the dangers of nervous influences (excitement 


119 edition, Kerley ‘stated “True diabete 


h conditions, for reasons already give 


ent isel From a study of 77 cases, Stern reaches the same 
ill I The however, cases On record in which recovery is 
elieved to have taken place. The cases that I have seen have all ter- 
orably In i given case the prognosis, “us lo the duration 

he ease, is rendered much worse by the presence in the urine 


na oxvbuty ri acids. This condition is even more sé rious 
vh percentage of sugar; that the patient will then live more 


s in children is, 


comparatively rare disease.”’ Under the heading “ Dura- 

Lisease he stated, “Few CuSeS live longer than a vear. 

Phe tv of the cases terminate fatally in from 3 to 6 months.” 
Prognosis”’ he stated, “ All my cases died within a after 
vas made True diabetes is a fatal disease in children.” 


9 edition, Griffith’ gave a slightly more optimistic outlook 
The final prognosis in children is very unfavorable, 

» exclude from the list cases not certainly diabetes, 
tunces of transitory or alimentary glycosuria. Yet under 

et ds of treatment the prognosis does not appear to be so 

das was formerly considered to be the case, and it would 

eu nted out by Reisman and others, that the disease at this 
e of life ometimes run a mild course and terminate in recovery.” 
e eal advances in the treatment of diabetes are attributed by 


1911), the exten- 


e st es of Graham Lusk (1S9S-1915), F. G. Benedict and Joslin 


NO-19 ind the effects of the fasting treatment of F. M. Allen 
yi.) \\ if Ome lprovement in prognosis followed the dietetic 
ent the most marked advances followed the introduction of 


evelopment of a combined dietetic and insulin treat- 


ing the introduction of insulin, Strouse?*> in Abt’s 
ended a consideration of some length with the following 
In discussing prognosis of diabetes in children, scientific 
iM tempered 1 philosophical understanding of the 


omplishing the very exacting conditions demanded by 
treatment \ purely sclentific prognosis might be given on a 


position that all conditions of treatment can be fully 


nin the body of 


e can say with certainty that at present the diabetic child 


cles ed better chance than he had 10 vears ago. With the 

ed ethod of treatment the average diabetic child today lives 

yer thal e did in the past decade; and if it were possible to main- 
deal conditions for a long period of time in all diabetic children, 
ght be possible likewise to increase the span of life considerably 

re. Unfortunately, however, the life of such a child cannot be 
d within the walls of an institution or under the constant control of 
thoritie \t times of delicate balance in the metabolism, the dia- 
child n U have to go to school or play in the street with other 
lren. Any normal contact of this child with the world submits 


or worry) which 


ght easily be the straw to break the back of his metabolism. Any 
with a few pennies in his pocket, may bring him to 
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the corner store and its alluring display of cheap candy or cake. The 
sugar hunger is likely to overwhelm him, and a carbohydrate spree 
results. Many of the children whom I have seen with diabetes have 
gone into coma after such carbohydrate spree.” 

In the more recent literature there is a more optimistic attitude 
towards diabetes in the young. Although there has been improvement 
in the situation, the child diabetic has many pitfalls that may prove 
disastrous. Selander® followed a-number of cases after they left the 
hospital and was able to obtain reports of 155 children out of 156 
treated with insulin. Of these, | (17.4%) had died. The morbidity 
during the 5-vear period from 1935 to 1939 did not show a decline in 
comparison with the preceding 5-vear period. The cause was found 
in an increased mortality among the group over 16 vears of age, which 
Was more numerously represented in the last 5-year period. The dura- 
tion of the diabetes among those who died during the period of 1925 
to 1929 was 2.2 vears on an average, during the period of 1930 to 1934 
on an average of 4.5 years and during the period of 1935 to 1939 on an 
average of 7.4 vears. Coma as a cause of death was found to have 
decreased during each o-vear period, while tuberculosis had taken the 
lead during the last period as the-most frequent cause of death. Ther 
were no certain complete cures observed in any case of diabetes. 

Mel daniel, Marble and Joslin" studied the records of diabetic patie nt 
for the purpose of discovering any analogies between the cause of their 
diabetes and that produced experimentally in animals and to see if 
any patients could be found who seemingly were cured or had benefited 
by early energetic treatment. The records of those few patients were 
studied in whom at postmortem examination there were microscopi 
evidence of hydropic degeneration of the islet cells. Recent work has 
shown that at this stage of degeneration of islet tissue the process " 
reversible. The data showed that, although no cures can be claimed, 
early, vigorous treatment in certain patients with a restricted diet or 
insulin or both seemed to have brought about an unexpected degree of 
improvement. Many other patients, treated in a like manner, re- 
sponded with only the expected improvement. Resting procedures, 
such as fasting, fat feeding and insulin, prevent the degenerative 
changes from occurring in cells not already affected and permit the 
restoration of those exhausted cells, which still retain the ability to 
recover. They feel that diabetes is never complete until death occur 
as there are always some functioning islet cells and to keep them in a 
functioning state is the main goal of treatment. It is their policy to 
begin vigorous treatment with insulin and a low carbohydrate diet 
with the required calories made up in fat. If, after a few weeks, there 
were no signs of improvement they would increase the diet to one of 
moderate carbohydrate restriction, assuming that by this time all beta 
cells which could: recover had done so. They would be extremely slow 
in reducing the insulin dosage and diligent in its use with intermittent 
infections. They believe that the diabetic patient should be taught 
to guard his islet tissue as he does his toes and limbs. 

The presence of sugar in the urine is not necessarily evidence of the 
presence of a true diabetes. Bayer and Davis* stated that it is espe- 
cially difficult to rule out diabetes in children. Since the variations 
of blood sugar in the normal child are so great, normal readings are not 
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larantee of normal sugar metabolism. It is unfortunate to 
ravely a repeated glycosuria of dubious significance. They 
eries of cases which gives support to the optimistic outlook 

rd to the prognosis of children with atypical glycosuria. 
923 and 1938S some 50 children passed through the pediatric 
Stanford | niversits School of Medicine with a diagnosis of 
ihetes mellitus. The glycosuria of 9 of the children was 
dered non-diabetic or called diabetic with definite reserva- 
he part of the staff. In the spring of 1939, from 2 to 11 years 
original diagnoses were made, it was possible to recheck every 
e 9 patient It was found that only | of them was diabetic. 
and Mason® reported a case of lead poisoning with glyco- 
carried out studies on this patient which showed that the 

he blood sugar was consistently normal or lower than nor- 
it the urinary concentration of sugar remained relatively 


pec tive of the diet. The glycosuria pe rsisted for 5 weeks, 
centration of urinary sugar fell as convalescence progressed. 
were compatible with the suggestion that the condition in 
hould be classified as a renal glycosuria. This is sup- 
Urvey of S cases of lead poisoning with glyco uria in chil- 
of these CUuses, in which determinations were made, the 
alues were normal. In 3 cases, in which dextrose toler- 
vere obtained, the curves were not of the diabetic type. 
tion naturally arises as to what ure the normal blood sugar 


ldren Rudesill and Henderson™ made 28S blood sugar 
by the Folin-Wu method on 144 non-diabetic children 
> years of age. They made readings on both the fasting 


those made at 11 A.M. on the same day They found 
ho prac tical difference in the blood sugar values. By 

Wu method normal fasting blood sugar values in non-diabetic 
found to be from 70 to 105 mg. per 100 cc. They felt 

ies for the normal amounts of fasting blood sugar was of 
isefulness in the study and treatment of diabetes mellitus. 
acting insulins have come into general use, the re are more 
figures for normal limits as a guide in therapy. In order 
normal blood sugar level in a child, the normal upper and 
nust be known. The range of normal values can be safely 

» be between 50 and 110 mg. per 100 cc., but probably it 
ced between 60 and 100 mg. per 100 cc. since practically 

re found to be within these limits. Levels for children 
nd 15 vears of age had the extreme range of 52 to 115 mg. 

it there were only 5 instances in 288 tests which did not fall 

70 and 105 mg. per 100 ce. While an occasional value may be 
lightly lower or slightly higher than these figures, it is a com- 
rare exception since 98% of these readings were between 70 
per 100 ce. These observations also showed that blood 


ilues determined 35 hours or longer after meals may be sub- 


fasting blood sugar values in clinical practice. 


ttrick'’ made determinations of values for blood sugar for 
ial newborn infants and 1 infant of a diabetic mother. During 


week of life low values were found. The lowest point was 
the average baby on the third day. Values for blood sugar 


‘ 
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above 40 mg. per 100 cc. were regarded as normal in the first week of 
life During the second week the range was found to be from 60 to 
120 mg. with the average between SO and 90.) During the first 2 weeks 
of life a gradual elevation of the level of blood sugar occurred, with a 
decrease in the spread of the maximum and minimum extremes. The 
blood sugar regulating mechanism of the newborn infant is unstable 
and undergoes an alteration towards 
2 weeks of life. 

Diabetes is classed as one of the familial diseases For this reason 


vreater stability during the first 


the children of diabetic parents are expected to inherit the te ndency 
to have this disease. As far as the newborn is concerned the opposite 
tate is sometimes observed during the neonatal period. Smyth and 
Olney” studied 19 infants born of women whose pregnancy was con- 
sidered to have been complicated by diabetes In 14 of the mother 
glycosuria appeared only with gestation and was controlled by diet or 
by diet and the temporary use of insulin. This suggested that the gly- 
cosuria was from other causes than diabetes. Of the entire group, 
ll gave birth to excessively large infants. The infant's blood sugar, 
even allowing for predelivery insulin, was low. In 2 of the infant 
projectile vomiting and cyanosis were striking features, and these wer 
doubtless related to persistent hypoglycemia. The use of subcutaneou 
glucose was extremely valuable in carrying the infants through the 


critical period until an apparent adjustment was made. A follow-up 
of | patient showed a hyperinsulin-like sugar curve at the age of 4 vears 
The reports of postmortems of infants born of diabetic mothers vary. 


In some no hyperplasia of islet tissue has been found, and the hypo- 
glycemia must be considered functional in type. In others, the finding 
of hypertrophy and hyperplasia of the islets of Langerhans explain the 
hypoglycemia. The relative macrosomia, advanced bone ave and 
more mature genital tract suggest a pituitary effect. Complete endo- 
crine pathologic study was reported but the interrelationship was best 
described as dysfunction. Perhaps some interrelationship will be 
found to account for the mild as well as the fatal hypoglycemia of the 
newborn infant. 

Miller and Ross!* stated that the belief is widely held that the hay po- 
glycemia of newborn infants, whose mothers have diabetes, is the cause 
of the cyanosis, muscular twitchings, convulsions and occasionally the 
death of the infant. They question whether or not the hypoglycemia 
so frequently observed in these infants is as significant in the production 
of symptoms as is generally supposed. They stated that, without 
more facts than are at present available, a discussion of the effect of 
hypoglycemia on the newborn infant must be largely conjectural 
There are two outstanding facts. Low concentrations of blood sugar 
are to be expected in infants of diabetic mothers, and difficulties seem 
to occur more frequently in these infants than in those whose mothers 
do not have diabetes. Occasionally they found low concentrations of 
blood sugars in infants who presented no abnormal findings in the neo- 
natal period and whose mothers did not have diabetes The average 
blood sugar concentration in infants born of diabetic mothers was sig- 
nificantly lower than in normal full term infants. However, the blood 
sugar concentration in some full term babies was as low as that of 
infants of diabetic mothers. In normal premature infants the blood 
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ys were practically the same as those of infants of diabetic 
el The low blood sugar level in normal infants did not, as a rule, 
Mptoms as these infants seemed to adjust themselves to 

‘ centration 
SISSO pointed out that the infants of diabetic mothers showed a 
; and mortality rate. He studied 65 consecutive cases 
vhose mothers had diabetes. He remarked that such a 
ip of infants was non-existent two decades ago before the insulin era. 
Wome th diabetes either did not become pregnant or failed to give 
ny child. Since the use of insulin the fecundity of the 
eti man has increased greatly and the juvenile diabetic patient 
the childbearing age. For these reasons there are increas- 
of pregnant women with diabetes mellitus and conse- 
nereasing number of babies of diabetic mothers. Diabetic 


hel lhave a large number of miscarriages and stillbirths. There 
vreat variation in the mortality rate and in some reports 

Dbeeh as high as 40% Another observation has been that 

ese | es are unusually large so that thes are frequently called 
There has been no evidence that the skeletons of such 

ve rger than normal or that the babies develop into larger 
py \ ther conception from previous studies has been that these 


requently born with hypertrophy of the islands of Langer- 

tecent work has shown that the majority of the infants studied 

e tl ndition, although it may also be found in normal infants. 
eries of 65 infants of diabetic mothers was divided into three 

e first group consisted of 37 babies who were normal at 

hose course during the neonatal period was uneventful. 

1} vroup ncluded a Tew infants who were somewhat sluggish in 
d who had minor degrees of cyanosis, but who were not 
different from a great many babies usually regarded as 

It was found that 3 


betes for from 10 to 20 vears and that 78% of them were 


5% of this group were born of mothers 


ered Cresarean section. \lso SO were delivered between the 
nth months of gestation The second group consisted of 

o survived but who presented definite major symptoms, 
cenerally occurred directly after delivery. These symptoms 
form, but were primarily respiratory with depressed reflexes 

difficulty in eliciting erving. These symptoms usually persisted for 
24 hours and rarely lasted more than 2 days. Oxygen usually 

ed the condition but parenteral dextrose was without much 
group of 16 infants 31% of the mothers had diabetes 

0 to 20 vears \bout a third of the mothers showed definite 

Dp! éeclamptic toxemia with elevation of blood pressure, edema 
ibuminuria. Cyesarean deliveries were made in 50% of this group 
ill were born between the eighth and the ninth months of gestation. 


None of these infants were of abnormal size. The third group con- 
lof 12 infants of diabetic mothers who died within the first 3 days 
te here was a great variation in the symptoms and there was no 

on cause of death. The mortality rate was IS%. 
‘he question of heredity in the etiology of diabetes is one that has 
ceived a great deal of attention. Hildegarde Then Berg®’ in Munich 


been making a study with a basic material of some 85,000 diabetics 
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among whom there were 411 pairs of twins. In 147 of these pairs she 
found that were enz\ gotic and S7 were rotic, while the exact 
ZVgZotle origin ot two pairs Was open to question. "Twelve pairs were 
found not to have diabetes \ pair of twins was termed absolutely 
concordant if each twin of the pair was at the time of the examination 
suffering from a manifest diabetes mellitus with demonstrable excretion 
of sugar in the urine. If 1 twin, although not manifestly ill and passing 
normal urine, showed by the tolerance test that the insular system 
was unable to metabolize a tolerance test dose of twice 20 gm. of dex- 
Lrose the pair Was termed concordant according to tolerance \ group 
calle d discordant according to tolerance Was also distingul he dl Among 
these the dextrose tolerance test of the twin who was not manifestly ill 
reve ale d a normal blood sugar curve, which, after fasting, Was not above 
120 me. per 100 ce. This curve at its peak did not exceed ISO Ing. pel 
LOO ex After 40 minutes in the second tolerance test with dextrose it 
showed no further rise, and finally, after 120 minutes, it returned to 
normal, Termed probably discordant were those twins who could not 
be examined because they had already died but who, according to the 
histories of their cases, appeared not to have been affected with manifest 
diabetes mellitus. \ceording to this part of her study li pairs oft 
eCnZ\ gotie twins were absolutely concordant, 13 were concordant ac ord 
ing to tolerance, 6 were discordant according to tolerance and 10 were 
probably discordant. Of the dizy twins pairs were absolutely 
concordant. 9 were concordant according to tolerance, 32 were discor- 
dant according to tolerance and 30 were probably discordant The 
author is thought to have proved on this large group of twins that 
diabetes mellitus was purely hereditary. 

Fischer’ stated that diabetes was rare in twins, especially in childhood, 
and that the opportunity to study the non-diabetic twin rarely pre- 
sented itself. He claimed that his presentation was the first of thi 
tvpe to be described. It was expected that the non-diabetic twin 
would show a decreased tolerance for dextrose. She was studied 
3 times. The first curve was obtained soon after the diabetes wa 
observed in her twin. The second was made about a vear later after 
an infection and showed a decreased tolerance for dextrose This might 
have signified impending diabetes but on repeated examinations thre 
urine showed no dextrose. The last curve was made some 3 vears later 
and was normal. From statistics it might be expected that this mem 
ber ot the pair will manifest diabetes later although there has not been 
any evidence to the effect as vet other than a temporary decrease of 
le \trose tolerance after an infection. 

Brown and Thompson made ul study on the data pertaining to body 
vrowth, intelligence, heredity, sex distribution and incidence of acute 
infections of 60 juvenile diabetic patients. The group of patients 
included in this study appeared to be typical of the juvenile diabetic 
population of Minnesota and apparently representative of the general 
child population of the state as regards socio-economic status, race and 
geographic distribution. While one-third of the patients reported 
having had some acute infection other than the common cold within 
6} months of the onset of diabetes, the group, on the whole, was as 
healthy as the non-diabetic siblings except for acidosis and insulin 
reactions. Limited measurements of this group revealed no consistent 
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pecu ! cle lations from the average in height The ciabe tic children 
ficantly underweight only during the first 6 months of their 

In contrast to the superior intelligence shown by Joslin’s 
ldren., the intelligence of this group howed ho deviation 

erage and no significant deviation from that of the control 
on-diabetic children or from the average of Minneapolis 

rel There were no characteristic abnormalities in personality. 

y to White®™ the search for clinical evide nee of endocrine 

n juvenile diabetes has become imperative because the 

pre ent-day physiologic research indicate that experimental 

turbance of endocrine regulation The lmportance of 
rations rests not only with the fact that from the combined 
laboratory and the clinic the mechanism of diabetes may 

ind its cause and prevention indicated, but also with the 

hat a more nearly perfect form of treatment may be devel- 

She presented data on 1250 patients with juvenile diabetes 

of the disease had occurred prior to the aye of 15 vears In 

there were 177 patients who showed prolonged hypophyseal 

Of the 177 patients, in 176 the anterior lobe of the hypo- 

oncerned Of these, 9 showed evidence of hype ra tivity 

OS d manifestations of hyvpoactivits \mong these patient 
on arfs, 22 with Froelich’s syndrome and 51 with signs of 
Only 1 patient had signs and symptoms related to the 

terior e of the hypophysis. None of the 1250 patients showed 
eficiency of the thyroid gland, but 3 had signs of hyperthy- 

id possible adrenal disturbance and 28 had lesions related 

\ll presumably showed hypofunction of the pancreas, 

ted signs of hyperinsulinism in addition. Disturbances of 

ere noted in 65. This may or may not have been endocrine 

The jun enile diabetic patient showed evidence of a disturbed 
lance There was striking evidence of hyperactivity of the 

in) the pre -diabetic stage, followed diminution of 

ch in its most extreme form occurred in the diabetic dwarf 

e effect of a preceding injection of diabetic blood a compared with 
| blood on the response of the rabbit to insulin was studied by 
Weesse vy and Griffiths The animals were starved IS hours before 
pe ent Inspection of the curves showed that after injection 
QO ce. of plasma obtained from 9 non-diabetic middle-aged subjects 
’ young diabetic patients, all but 2 of whom had been receiving 
ome time, there was no appreciable alteration in the form 
he « sugar curve during the period following the injection of 
In the case of 16 elderly diabetic subjects with abnormally 
pressure, the majority of whom were overweight and of 
} were receiving insulin, it seemed that a preliminary injec- 
the plasma into the animals resulted in an early arrest of the 


xl sugar after insulin. Associated with this premature arrest 
re W 1 very definite tendency for the blood sugar to be higher 


in the control values during the remainder of the experiment. This 
et of a diminished fall and a more rapid restoration of the blood 
ar after the injection of plasma of these patients was particularly) 
dent in 6 of these 16 patients. During the second period of 30 min- 
ny the Injection of insulin the blood sugar had already 
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begun to rise and after 60 minutes the average blood sugar exceeded 
the initial value. In these respects the curves obtained after injection 
of plasma were in sharp contrast to those of the first two groups of 
patients. The conclusion was that the blood plasma of some elderly, 
obese, glycosuric patients was found to diminish the hypoglycemic 
action of insulin in a manner closely resembling that observed by other 
workers with extracts of the anterior pituitary gland. They felt that 
the knowledge of the metabolic disturbances in diabetes would un- 
doubted|y be considerably extended as the thesis that the anterion 
pituitary gland and the pancreas act antagonistically in the control of 
carbohydrate metabolism is developed. Ans alteration in the balance 
of those opposed influences must lead to abnormal carbohydrate 
metabolism. 

\side from the dysfunction of the pancreas, the other endocrine 
glands participate in the metabolic disturbances of diabetes mellitus 
and complicated regulatory hormonal mechanisms, which are con 
trolled by the vege tative nervous system, are present In ‘ \periments 
on animals, true diabetes can be produced by injec tion of pre hia pophy- 
seal hormones. Strauch?! reported a very instructive case which throw 
light on the mutual relations between the hypophysis and diabetes 
mellitus. This patient was 17 vears of age and had suffered from 
exhaustion, bad memory and retardation of growth for 2 years. Exam- 
ination showed underdevelopment, flaccid musculature, and accumula 
tion of fat, especially in the lower part of the abdomen, hip and thigh 
The structure of the body was normal without any feminine traits and 
the patient was normal psychically. The internal organs were normal 
The genitals were very small and axillary and pubic hairs were com- 
pletely absent. Treatment was started with testicular preparations 


but resulted only in diminished exhaustion and improved temper. No 
improvement f the other pathologic signs could be obtained Pre- 


hypophyseal treatment was then instituted. Within | month the pubis 
hair began to grow and the fat accumulations diminished in_ size 

Within 6 months the patient grew 5 em. and his school work improved 
considerably. Six months after the beginning of treatment, excessive 
hunger and violent thirst appeared and soon afterwards sugar and 
acetone were found in the urine. The patient complained of exhaustion, 
restlessness and irritability. On admission to the hospital a blood sugar 
value of 326 mg. per 100 cc., 4.8% of sugar in the urine and large 
amounts of acetone and diacetic acid were demonstrable \ typical 
precomatose condition with cardiovascular disturbances was present and 
could be controlled by administration of insulin and glucose. Within 
2 weeks the urine became free of sugar and acetone and the blood sugar 
decreased to 150 mg. per 100 cc. with 8 to 10 insulin units per day. 
The author thought that the diabetes mellitus in this case was pro- 
duced by the hypophyseal hormone which had been successfully ad- 
ministered for the dystrophia adiposo-genitalis. No suspicion of a pre- 
existing latent diabetes was present in this case. Care should be taken 
in administering vitamins and hormones which are not indifferent and 
they should be used only where there is a definite indication. From 
this case it is seen that there is a close relationship between diabetes 
mellitus and the hypophysis. 

Steiner and Newcomb” observed that the association of hyperthy 


| 
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ylive rile diabetes mellitus brought about a striking change 
tic state The effect of hyperthy roidism on carbohydrate 
was well illustrated in one of the cases of their series. 
he family history it might be suspected that these changes 


ult of a diabetic tendency or of latent diabetes activated 
] 


1M rthvroidism It cannot be denied that this may result, vet 


and prolonged follow-up of these Cases are necessary 
linnite diagnosis can be made Interesting improvement 


dextrose tolerance after the patient was made to rest and 


high calorie diet and iodine was administered. This im- 


would not have occurred without the use of insulin if dia- 
een a complicating factor. The differentiation of diabetes and 


jidism is sometimes difficult and the hyperthyroidism may 


d lor this reason it Is a wise procedure to have the basal 
of every diabetic subject and every hyperthyroid case 
ugar study. ‘There is a great similarity of the cardinal 
the two di Cuses, Polyphagia, polydypsia and the loss of 
trength are common to both. Sugar is frequently found 
of patients with hyperthyroidism and hyperglycemia is 
The mechanisms of glycosuria and hyperglycemia are 

the two diseases. Patients with hyperthyroidism have 
tprandial hyperglycemia, impaired dextrose tolerance, a 


tory quotient in the fasting state and depletion of the glyco- 


er These suggest diabetes mellitus There are other 
ndings which aid in the differentiation. The utilization 
the tissues is increased. The arteriovenous blood sugar 
normal or increased in spite of an increased rate of blood- 
i carbohydrate meal the rise in the respiratory quotient is 
the fall more rapid than normal. The fall in the level of 
phates ol the blood is normal This is caused by the 

i hexose phosphate compound in the process of utilization 
the tissues. On the other hand, in diabetes mellitus there 
ipacity to utilize sugar and the arteriovenous blood sugar 

l than normal. As a result less sugar is taken up by 
\fter a carbohydrate meal the respiratory quotient re- 
ind the fall in the level of inorganic phosphates of the 
ng an increased supply of carbohydrates is less than nor- 
the two diseases coéxist the diagnosis of diabetes mellitus 
ade first. Certain features during the course of the illness 
e the suspicion that disease of the thyroid gland may be a 
g factor. Inability to control the glycosuria and the hyper- 


th regulation of the diet and with what should be an ade- 


ge of insulin are significant findings. Acidosis is prone to 


these patients, especially if they are losing weight or are 
hed. Rapid pulse, restlessness, flushing, moist skin and 


the hands all aid in making the diagnosis of hyperthyroidism 


In vounger patients. 


pointed out that diabetes mellitus in the young differs from 


n the adult. The onset is abrupt and violent. The dis- 


re severe than in adults. It is usually progressive and it is 


than in adults. There is a more definite relationship be- 


nile diabetes and hyperfunction of the anterior lobe of the 


| 
Cutt! 
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hypophysis than is the case in adults. The condition is not usually 
preceded by obesity or by degenerative changes. In planning the treat- 
ment of diabetes these peculiarities should be taken into consideration 
There should he adequate nourishment. A level of blood Sugar below 
200 meg. per 100 ec. should be established. There should be less than 
10 gm. of dextrose in the urine in 24 hours. The cholesterol content 
of the blood should be below 230 mg. per 100 cc. There should be 
normal psychological adjustment and development. The psychologic 
adjustment of the child to the limits imposed by the disease may present 
a difficult problem. He must be taught the nature of his disease, its 
dangers and his part in the control, while at the same time he is edu- 
cated to live happily with his disease. 

White stated that in general the apparent difficulty in the manage- 
ment of juvenile diabetes has two explanations. The disease is un- 
CODON in childhood. Therefore, unless the phy siclan especially 
interested in diabetes he sees few children afflicted with it and conse- 
(yuu ntly he lacks experience. Then also since the commonest age of 
onset of diabetes is that of 12 vears, the child ts rarely treated yy thre 
pediatrician, whose mind should be unbiased, but more often by the 
general practitioner or physician who is accustomed to deal with 
diabetic adults and expects to find the same mental attitude in’ the 
young patient and applies the same standards for control and the same 
principle of treatment. Even the type of onset is characteristic, for 
in the child the disease is acute and virulent Often the first recogni 
tion IS made in the chemical coma, and the vounger the patient the nore 
striking is this fact. In the George I. Baker clinic the calor require- 
ment is based on surface area. Since in childhood this follows age 
close ly, calories mia be prescribed according! 1000 calories to an 
infant of | year with 100 calories added for each year of life lor girls 


au maximum of 2200 calories is reached at the age of 13 vears \s soon 
as possible after maturity, the calorie prescription for girls should be 
reduced to avoid the obesity common in female adolescents The 


maximum calorie diet prescribed for boys is 2800, a point reached at 
the age of 19 vears. The ratio of carbohydrate to fat is selected accord- 
ing to one of two methods. Those who believe that stimulation of the 
pancreas results in improvement of diabetes prescribe carbohydrate- 
rich and fat-poor diets. Those who believe that rest of the pancrea 
is beneficial, prescribe low carbohydrate diets. All diabetic children 
require insulin and should be given it from the day that the disease is 
recognized and preferably continuously. After 3 years’ experience 
with protamine insulin it is believed that this is the ideal form to use in 
the treatment of juvenile diabetes. However, unlike adults of whom 
90% require no regular insulin in addition to the protamine insulin, it 
is found that 90% of children will require both regular insulin and pro- 
tamine insulin. These should be given in separate injections simulta- 
neously before breakfast. 

Using a constant regimen of treatment for a selected group of children 
with diabetes mellitus, Jackson, Boyd and Smith continued detailed 
hospital control until stability of insulin requirement and normal range 
of fluctuation in blood sugar have been attained. The regimen em- 
ployed has been based on the premise that physiologic levels of control 
such as normal blood sugar levels, freedom from glycosuria or insulin 
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ock and complete adequacy of diet are desirable and attainable. 
‘he found that with strict hospital and laboratory control, u period 
6} weeks to 2 months was necessary to attain suitable stability of 
wandling function. Adequately prolonged hospital control 
he patient at the outset of his management increased his subsequent 
ility under home management and avoided the difficulties which 
the treatment of the diabetic child. With the establish- 
ent of such stability the insulin requirement became much smaller 


during periods characterized by mild glycosuria or hyperglycemia. 
I) ew of this spontaneous lessening of the insulin requirement many 
idies that are reported as to the relative value of different types of 


open to question as to the conclusions that are drawn. 

vubly few children with diabetes mellitus in the country at large 

tain a desirable level of control, especially when preliminary stabiliza- 

omplete and mild glycosuria is so frequently allowed. With 

provement of level of control the authors predicted that there would 
i lessening of complications, sequel and fatalities 


Herron! found that in managing diabetes in children one must take 
ration the growth and education of the child as well as the 

erit t ibility and progression of the disease. The ideal was to 
roduce normal blood sugar throughout the 24 hours without shock 
‘ tand to produce normal growth and allow a happy existence. 
lualization of dosage was necessary and was based on frequent 
terminations of the blood sugar and urinalyses. Hospitalization was 


ommended tor new patients until the proper routine was established. 
ivenile patients responded to protamine zine insulin unusually well. 


as found that a diabetic child cannot have a normal diet without 
ilin and he will not adhere to an inadequate diet. Most children 
est on a high carbohydrate-low fat diet, because of the better 
etabolic balance. They show less tendency to go from hypoglycemia 
perglycemia, a lowering of the insulin requirements in many cases, 
etter adherence to the diet, an increase in carbohydrate tolerance and 
nerease in weight, strength and energy. A weighed diet was urged 


the best control of the disease. Proper control allows normal growth 

| development and a happy existence. 
\Mollerstrém!® expounded his ideas concerning the selection of food 
liabetic patients, based on an experience with over 1000 cases. 
lllustrat ng the extremes to which non-physiologic thinking has led 
e authorities he pointed out Lundberg’s advocacy of large amounts 
egetables and alcohol for the treatment of the acidosis in adults. 
tain deficiency syndromes result from the fantastically one-sided 
that have enjoyed popularity. The pediatrician first introduced 
re physiologic diets. The need of an ample amount of carbohydrate 
nportant. Since it seems that ketosis can follow from the incom- 
ete conversion of carbohydrate to fat as well as from B-oxidation of 


excess of carbohydrate may be harmful. It must be borne in 
id that hyperalimentation is harmful, but starvation may precipitate 
e danget Of these ketosis is the chief hazard. The metabolic 
equences of hyperglycemia and glycosuria without acidosis are 
lestionabl \lthough it is usually assumed that the atherosclerosis 
ch so fre quently accompanies diabetes in elderly people is a conse- 


ience of diabetes, it is also likely that the mildly diabetic state repre- 
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sents a defense mechanism to supply more dextrose to the under- 
nourished myocardium. Although this may seem a novel concept it 
is supported by clinical evidence. The result may be that zealous 
treatment of the diabetic SsVinptoms may exaggerate the myocardial 
inadequacy. As a general thing the effect of a given amount of insulin 
is significantly increased when its administration is timed in relation to 
the patient’s endogenous rhythm. This rhythm is more clearly fol- 
lowed by studies of the diurnal fluctuations of acid formation than by 
studies of the urinary and blood sugar. The patient's own appetite 
should be one index of his requirements and should not be disregarded 
by prescribing a rigid, unvarying fare. There should be essential 
difference between the diet suitable for the child and for the adult 
diabetic 

Nelson and Ward*® reminded us that prior to the introduction of 
insulin diet was the sole factor in the treatment of diabetes mellitus 
The principle of treatment in the later portion of the pre-insulin period 
was induction of marked malnutrition and employment of diets high 
in fat and low in carbohydrate. Since 1922 there has been trend 
towards the use of normal or average diets. The aim of treatment of 
diabetic children has changed from mere prolongation ol life to mainte- 
nance of adequate growth and normal activity \lthough there have 
been distinct differences of opinion regarding the qualitative and quan- 
titative content of the diet, the tendency has been toward uo omore 
liberal allowance of carbohydrate. The types of diets generally used 
include low carbohydrate and high fat; moderate carbohydrate and 
high fat; moderate carbohydrate and moderate fat; high carbohydrate 
and low fat; high carbohydrate and moderate fat; limited carbohydrate 
with other portions unlimited, and an entirely unrestricted diet. These 
groups overlap. Numerous advantages are claimed for the higher car- 
bohvdrate diets. Among these are the lower cost, its greater palata- 
bility and especially its approximation to the average diet so that all 
the members of the family may partake of it. This last point is an 
important one in the treatment of children. The actual efficiency of 
the diet is often measured in terms of the units of insulin required to 
balance it. The authors did not advocate the use of free and unre- 
stricted diets, but felt that a more normal type of diet may be used 
than is sometimes advised In favor of the use of measured diets the 
most important factor is the control of weight while others are the 
assurance of a balanced intake, instruction of the child by experienc 
with the content of an adequate diet, reasonable distribution of the 
diet through the day and the psychologic effect of aiding the training 
of the child in self-discipline. This last factor is important but it is 
effective only so long as the child is given an ample diet. Diabetic 
children cannot be expected to adhere to inadequate diets 

Lichenstein® pointed out that those with experience in  pre-insulin 
days remember the terrible existence that diabetic children had to 
sustain. The extremely strict diet supplied to these unfortunate chil- 
dren scarcely contained anything that could appeal to the taste of 
children in general. In spite of all privation the result of the strict diet 
always became unfavorable after a very short while. With the intro- 
duction of insulin new therapeutic prospects were opened. The new 
remedy gave the possibility of supplying a more liberal diet as well as 
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the risks of infection with more confidence and of overcom- 
te of coma in a new way. It would have been possible 
e taken full advantage of the introduction of insulin. At 
used as an auxiliary to a strict dietetic treatment, which 
is the main point It still is regarded as the main point 
The children still have to endure a restricted existence. 
not been allowed to enjoy the pleasure of satisfying their 
normal Wa and thes have still been treated as exceptions, 


Deen anything but advantageous especially us regards their 


elopment sv degrees the views on this matter have 
\lore and more the conclusion has been reached that children 
diabetes hould he allowed to lead as normal existence 
The author has been using the free diet for several vears 
empha ized in his teaching the importance of letting the 
have a chance of living a normal life with free choice 


fered by a sufficient dosage of insulin. He defined free diet 


tely free diet without any restrictions and without weighing 
an ol it ingredients. In other words, the children are 
then appetite and to some extent their individual 
onl restriction is. the avoidance of which also 
olded by normal children. The insulin is given in doses 
Keep the child in good general condition, in good increase 
d free from ketone bodies in the urine There is little 
» be attached to a somewhat yreater or lesser sugar excre- 
1 the increase has not appeared in connection with a change 
nthe gene ral condition of the child or in the weight curve, 
rom the restricted to the free diet has always been an easy 
tients the mselves and their families appreciate the release 
tary schedules and from the daily trouble of weighing and 

e allowed quantity of food. There is a great joy on the 
ibetic child at the release from the strict dietary regimen 
has been seen it is possible to appreciate the altered 
ondition from being placed in a method of living similar 


nal children This gives a favorable influence on the 
d that as a first result of the change the children showed 
appeite lor carbohydrates. Very soon the child passed 
normal consumption of carbohydrates which varied but 
ipply of carbohydrates remained on a higher level than 
\n\ nat onvenience on account of the increased supply of 
tes was not observed. On the contrary, the condition of 


always influenced favorably by the change and often 
extent. Even the weight curves manifested improvement, 
the fact that not only the supply of carbohydrates but 
upply of calories increased. It might be expected the 
level, as well as the carbohydrate excretion, would be 
the insulin dosage was not raised correspondingly. This 
Cust Although some patients on free diet have required 
of insulin than previously, the increase has usually been 
und sometimes insignificant. In many cases the dose of 
maintained unchanged without inconvenience, and in some 


possible to reduce it, in spite of the fact that the supply 


I 
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of carbohydrates was twice the amount previously given. The blood 


sugar level often proved to be more regular than before, sometimes a 
little higher, but sometimes considerably lower, and at the same time 
more uniform. The urinary sugar excretion has not been considerably 
higher during the free diet, but sometimes remarkably low in propor- 
tion to the large supply of carbohydrates. One inconvenience attached 
to the free diet was that when using regular insulin three injections must 
be given in 24 hours. However, when protamine insulin was used 
instead of the regular insulin it was possible to reduce the dose to even 
one per day in spite of keeping the child on the free diet. On free diet 
the danger of overdosage of insulin with its consequent trouble was far 
less. Another interesting fact was that the ketonuria disappeared or 
decreased considerably after the change to the free diet This meant 
that the danger of coma was reduced. Because of this as well as 
because of the other advantages the return of the patients for hospitali- 
zation was avoided. 

Feinblatt® made a comparative study of standard insulin, crystalline 
insulin, protamine insulin and hexamine insulin. He found that low 
blood sugars were maintained several hours longer on the crystalline 
insulin than on standard insulin. The unit value of protamine insulin 
was found to be greater and more lasting than the unit value of standard 
insulin. Another favorable finding was that under this form of insulin 
there was an absence of ketonuria and decreased incidence of lipemia 
The introduction of protamine insulin was a vreat advance in the treat- 
ment of diabetes as the practicality of a single daily injection encour- 
aged both the patient and the physician to favor insulin therapy. A 
later modification was hexamine insulin. This is a compound of insulin 
und hexamethylene tetramine. This form is also used in a single dose 
In this study it was shown that the blood sugar curve could be kept at 
a lower level than with protamine insulin and with smaller fluctuation 
during the day. There was also the striking absence of ketonuria 
This insulin was also found to have the specific effect in dec reasing poly - 
uria in those patients who complained of it under standard insulin and 
under protamine insulin. 

\lpert! offered a new therapy by combining protamine insulin and 
hexamine insulin. He stated that when these were mixed in the same 
vial they retained their individual characteristics as is evidenced by the 
blood sugar time curves. The hexamine insulin gave an immediate as 
well as some intermediate blood sugar lowering effect, while the delayed 
action of the protamine insulin was preserved. The use of the com- 
bined hexamine and protamine insulins eliminated the necessity for 
supplementary injections of insulin during the day. In the mixture 
of these two insulins the hexamine insulin remains fluid while the pro- 
tamine remains a precipitate. 

The most frequent complication of diabetes is tuberculosis. Nobe- 
court, Ducas and Scheinmann*® pointed out that among adults it has 
been found to be the chief cause of death since the introduction of insu- 
lin has reduced deaths from distinctly diabetic causes. Before the use 
of insulin the short course of diabetes in children, which averaged about 
91 
the introduction of insulin this complication has been found in many 
juvenile diabetics. When a diabetic child becomes tuberculous it is 


2) years, prevented the evolution of coincident tuberculosis, but since 


i 
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ntere t to 


observe the influence of the tuberculosis on diabetes and 


of the diabetes on tuberculosis. As regards the influence 


tuberculosis on diabetes, it has been recognized that in the adult 

bere ulo augvyvravates the disequilibrium ot the glucosides, favors the 

iset of acidosis and establishes a relative resistance to insulin. In the 

he effect was found to be similar but much less marked. <A rigid 

( reyvgimen Was recommended to avoid disaster The role of 

ete the evolution of tuberculosis depended on the therapy that 

ited Sometimes diabetes prece ded the appearance of tuber- 

The belie ved that in diabetie children tuberculosis had an 
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Synthesis of an Isomer of Corticosterone. MAXIMILIAN EHRENSTEIN 


Institute, University of Pennsylvania). Recent evidence points 
ertain physiologic differences between desoxycorticosterone and 
costeron Soth substances occur in adrenal-cortical extracts. 
present only desoxycorticosterone has been obtained by synthesis. 


ticosterone differs from desoxycorticosterone in that it has a secon- 
The synthesis of 


] 


yl group attached to carbon atom 11. 
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corticosterone itself appears extremely difficult. We were successful, 
however, in synthesizing the acetate of an isomer of corticosterone 
which has one hydroxyl group attached to carbon atom 6 instead of 
carbon atom 11. It remains to be seen how far the physiologic action 
of this substance differs from that of corticosterone and desoxycortico- 
sterone. 

21-Acetoxy-pregnenonol which can be synthesized from cholesterol 
served as starting material for this investigation. By treating it with 
perbenzoic acid a mixture of (5:6)-oxides was obtained which contained 
mainly the a configuration |Pregnane-(5:6) (a@)-oxide-20-1-3.21-diol 21- 
monoacetate}. The oxide ring of this substance was ruptured means 
of glacial acetic acid with the formation of a 6-acetoxy-compound 
Pregnane-20-1-3.5. 6.21-tetraol 6.21-diacetate. To a minor extent 
acetylation took place also at carbon atom 3. The main product of 
the reaction was subjected to an oxidation with chromic acid which 
furnished Pregnane-3.20-dione-5 6.21-triol 6.2 1-diacetate Dehvdra- 
tion of the latter substance by means of dry HCl gas in a solution of 
chloroform yielded the diacetate of 6-Hydroxy-Desoxycorticosterone 


Apparatus for Recording Cyclical Activity in the Rat and Correlation 
of Leukocyte Count With Peak of Estrus.* [pmonp J. Farris (The 
Wistar Institute of Anatomy and Biology \ new apparatus was 
designed to register the number of revolutions of a turntable per unit 
of time. The revolutions of turntables in rat cages are registered on 
magnetic counters mounted on a panel in another room. The counters 
are photographed on the hour for continuous 24- or 48-hour records, 
by time-lapse mechanism. The apparatus is accurate for determining 
peak, regularity and length of estrus evcle. The system of cages and 
apparatus is arranged to reduce handling of animals to a minimum, 
and consequently neurophy siologic (emotional stimulation is practi- 
cally eliminated, for the animals are handled only once a week. 

It was found that with peak of activity there was a leukopenia and 
during the diestrus interval, a leukocytosis. Constant darkness activ- 
ity records were discussed. 


Motion Picture Showing Chemotaxis of Leukocytes. |). R. Coman 
Department of Pathology, University of Pennsylvania A moving 
picture of rabbit polymorphonuclear leukocytes, showed the chemo- 
tactic responses of these cells to various substances. Positive chemo- 
taxis to collodion, negative chemotaxis to a silicate and random motion 
indifferent chemotaxis) to carbon, were shown. 


The Quantitative Measurement of Cerebral Blood Flow in the 
Monkey. C. F. Scumipt and P. R. Dumke (Department of Pharma- 
cology, University of Pennsylvania). Quantitative measurements of 


* This investigation was aided by a grant from the Samuel 8. Fels Fund. 
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rebral blood ow have been frustrated hitherto by anatomic difficul- 
abundant and inaccessible communications between the intra- 
extracranial parts of the cephalic circulation, particularly 


he dog and cat) as well as by shortcomings in the various methods 
have been used for this purpose (stromuhr, venturimeter, diversion 
enous outflow into a calibrated vessel, thermocouple in brain tissue 
n efHuent from the brain, thermostromuhr, rotameter). In 

present expe riments both of these objections have been met, the 
the use of an animal (.Macacus rhesus) in which blood 

ried by the internal carotids is distributed only to the brain and is 
e sole supply of that organ if the basilar artery is tied, the instru- 
ntal by timing the transit, through a glass tube of known volume, of 


ur bubble injected into the stream of blood carried from the com- 
to the internal carotid arteries, the animal being narcotized with 
ind heparinized and its basilar artery ligated. 
l4 experiments cerebral blood flow thus measured at the start 
the experiment ranged from 0.38 to O.SI and averaged 0.62 ce. per 
of brain per minute. Flow was consistently increased by intra- 
tions of non-depressor doses of histamine, nitroglycerin, 
eophylline and caffeine, as well as by inhalation of CO. (10%) in 


gen or of pure nitrogen; the effect of histamine was much greater 

f CQe much smaller than was expected from results of experi- 

ents on cat Small doses of adrenalin and benzedrine intra-arteri- 
tently caused a significant decrease in cerebral blood flow 

ifficient ome instances to cause symptoms of cerebral anemia; 
th intravenous injections an increase in flow preceded the decrease 
the latter was less striking though usually present. Ergotamine 
hed cere bral flow consistently, but it also lowered blood pressure. 


lation of the cervical S\ mpathetic nerve did not decrease the flow 
9 attempts on 4 animals though typical ocular effects were 


erved. Metrazol, in convulsant doses, caused a pure increase in the 

With insulin, blood pressure fell as hypoglycemia developed and 

recovered; cerebral flow followed this, apparently quite passively. 
rther experiments are being made. 


The Circulation in Traumatic Shock. Mirron L. A. E. 
IECTER, NoRMAN E. FreeMAN, and M. K. Laws (Harrison Depart- 
of Surgical Research, Schools of Medicine, University of Penn- 


“Mil Shock was produced by trauma to the muscles of both 
hs in 9 of LL intact dogs and in 5 partially sympathectomized dogs. 

Huid loss was excessive in all instances. The earliest sign of 
eck was a marked reduction of peripheral blood flow as measured 
he dog’s uninjured paw. Hemoconcentration was not a significant 


Shock was produced in 14 of 16 dogs by muscle trauma com- 
d with fractures of two ipsolateral extremities but the local fluid 
was restricted by binding the extremities with tape. The amount 

fluid lost inte the injured extremities was measured. The earliest 
of shock was a marked reduction of peripheral blood flow. There 

considerable hemoconcentration in comparison to the earlier 


eriment 
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Blood volume determinations by the carbon monoxide method showed 
a substantial reduction of blood volume after trauma, and this reduc- 
tion was only partially accounted for by local fluid loss 

Postmortem examinations suggest that at least part of the “lost” 
blood volume is to be found in the lumen and wall of the intestinal tract 
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